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DECLARATION

SELECTED REMEDIAL ALTERNATIVE
FOR THE 12" STREET LANDFILL-OPERABLE UNIT 4 OF THE
ALLIED PAPER, INC./PORTAGE CREEK/KALAMAZOO RIVER SUPERFUND SITE
CITY OF PLAINWELL, MICHIGAN

Staternent of Basis and Purpose

This decision document presents the selected remedial action (RA) for the 12" Street
Landfill-Operable Unit 4 (12" St.-OU4) of the Allied Paper, Inc./Portage Creek/
Kalamazoo River Superfund site (Site). The 12" St.-OU4 is one of several
polychlorinated biphenyl (PCB) source areas attributed to the potentially responsible
parties (PRPs) at the Site. The remedy was chosen in a manner that is consistent with
the Comprehensive Environmental Response, Compensation, and Liability Act, 1980
FL 96-510 (42 U.S.C. § 9601 et. Seq.), as amended by the Superfund Amendments
and Reauthorization Act of 1986, as well as the Superfund implementing regulations of
the National Oil and Hazardous Substances Pollution Contingency Plan (40 Code of
Federal Regulations (CFR) Part 300). This Record of Decision (ROD) is applicable only
to the 12" St.-OU4, which comprises the 12" Street Landfill (landfill) and four areas
outside the landfill where PCB-contaminated residual material has eroded.

The 12" St.-OU4 is located near the city of Plainwell, Allegan County, Michigan
(Figur2 1). PCBs are present in the paper residuals (residuals) disposed of at the
landfill by the owners and operators of the Plainwell Paper Mill. Due to erosion, the
PCB-contaminated residual material has migrated from the landfill to the adjacent
areas. Listed below are the PCB-contaminated areas that comprise this operable unit
(Figure 2).

1. The landfill from which the PCB contamination in surrounding areas migrated,
including any groundwater contamination and landfill leachate, if any.

2. The woodland area (woodland) in the southeast corner of the 12" St.-OUA4.

3. Wetlands, as identified by National Wetland Inventory maps, adjacent to the landfill
to the north and northwest (wetlands).

4. A portion of the adjacent gravel operation property (adjacent property), that borders
the landfill to the west.

5. The portion of the former powerhouse discharge channel of the Plainwell Dam
(former powerhouse discharge channel) on the Kalamazoo River that contains
residuals that are contiguous with the east side of the landfill.

Assessment of the Site

The actual or threatened releases of hazardous substances from the 12" St.-OU4, if not
addressed by implementing the RA in this ROD, present an imminent and substantial
endangerment to public health, welfare, or the environment.



Description of the Selected Remedy

The purpose of this remedy is to eliminate the continued migration of PCBs from the
12™" St.-OU4 to the Kalamazoo River, as well as from the landfill to the woodland,
wetlards, adjacent property, and the former powerhouse discharge channel. This
remedy will reduce, and possibly eliminate the unacceptable risk associated with the
landfill from exposure to PCBs. This RA includes excavating the eastern portion of the
landfill adjacent to the former powerhouse discharge channel and the Kalamazoo River;
excavation of residual material that has eroded into the areas outside the landfill;
relocation of the excavated material back into the landfill; and, construction of an on-site
containment system.

This ROD covers the landfill and the residual material that is present in the adjacent
areas that are listed above. The remaining portion of the former powerhouse discharge
channel and those locations within the adjacent areas where there is no visual evidence
of residual material are not addressed in this RA. Visual criteria will be the primary
method by which PCB-contaminated materials will be identified, although this ROD
does provide that the agency implementing this remedy can require additional sampling
and analysis at those locations where it determines that visual criteria alone are
inadeqjuate to determine the extent of eroded, PCB-contaminated materials. The
selected remedy further provides for post-excavation sampling in order to determine
whethar, upon completion of the remedy selected in this ROD, additional remedial work
is necessary to reduce the risk to human health or the environment to levels acceptable
under applicable or relevant and appropriate requirements. If such post-excavation
sampling determines that unacceptable risks remain, additional remedial work will be
required in future RODs for the site.

The major components of the selected remedy include:

1. Excavation and relocation into the landfill of contaminated residuals currently in
the woodland, wetlands, and adjacent property, and the residuals in the former
powerhouse discharge channel that are contiguous with the eastern side of the
landfill. Following relocation into the landfill of the residual material, a
containment system shall be constructed that complies with the requirements of
Part 115, Solid Waste Management, of the Natural Resources and
Environmental Protection Act, 1994 PA 451, as amended (NREPA).

2. Excavation and relocation into the landfill of the east side of the landfill along the
former powerhouse discharge channel. The excavation shall be extensive
enough to create a buffer zone sufficient to insure that, for the lifetime of the
remedy, no hydraulic connection exists between the PCB-contaminated wastes
within the newly constructed landfill containment system and the Kalamazoo
River or the former powerhouse discharge channel. '
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3. Restoration of areas that are excavated, cleared and grubbed, or otherwise

affected by the RA.

. A side wall containment system (SWCS) shall be constructed around the outside

of the landfill. The existing sides of the landfill are constructed of sand, fly ash,
and PCB-contaminated residuals and were not designed to provide side slope
stability, flood protection, and erosion control, or to prevent releases of leachate.
The existing sides shall be completely covered by a new SWCS that is designed
to prevent the release of PCBs and which provides the necessary side slope
stability, flood protection, and erosion control. The containment system shall be
designed to meet the relevant portions of the Michigan Solid Waste Landfill
closure regulations pursuant to Part 115, Solid Waste Management, of the
NREPA. Disposal of the residuals with PCB contamination at or above 50 parts
per million, which are PCB remediation wastes under the Toxic Substance
Control Act (TSCA), will take place pursuant to the risk-based disposal method
set forth in 40 CFR Section 761.61(c). The erosion protection provided shall be
sufficient to protect the containment system from a 500-year flood event. The
erosion protection shall extend to a minimum elevation of 707.0 feet above mean
sea level, which is two feet above the 100-year flood elevation.

. A cover (cap) will be constructed over the landfill as part of the containment

system to minimize infiltration of precipitation through the landfill, prevent
migration of residuals or leachate from the landfill into the adjacent areas, and
eliminate direct contact hazards. The cap shall be designed to meet relevant
portions of the closure regulations pursuant to Part 115, Solid Waste
Management, of the NREPA. The cap consists of the following components from
bottom to top:

e A select granular fill layer at least six inches thick shall be placed on top of the
landfill as a suitable sub-grade for the cap. The need for a gas venting
system shall be assessed by the PRP’s in the remedial design (RD). Ifitis
determined that a gas venting system is necessary, then this layer shall be
designed and constructed to serve as a gas-venting layer. This gas-venting
layer shall be capable of collecting the landfill gas produced and efficiently
conveying it to a passive venting system. Clean granular fill from an off-site
source, having a minimum hydraulic conductivity of 1 x 10 centimeters per
second, shall be used to construct the layer.

¢ A geomembrane liner (barrier layer) of at least 30-mil thick polyvinyi chloride
(PVC) or its equivalent, as approved by the lead agency, shall be placed over
the granular fill. The PVC geomembrane liner shall act as a barrier to
minimize infiltration of precipitation into the residuails. The most appropriate
liner material shall be determined in the RD and must be approved by the
lead agency.



¢ A general fill layer (protective layer) at least 24 inches thick shall be placed
above the 30-mil PVC geomembrane liner, or its equivalent. The protective
layer shall be capable of sustaining the growth of nonwoody plants and shall
have adequate water holding capacity. The water that accumulates within
this layer shall drain to a ditch or a sedimentation outlet structure and
subsequently discharge into the Kalamazoo River.

e A vegetative layer at least six inches thick shall be placed over the protective
layer. This layer shall be designed to promote vegetative growth, provide
surface water runoff, and minimize erosion.

6. Following the completion of the RA, an appropriate groundwater monitoring
network shall be installed and long-term groundwater monitoring shall be
performed in accordance with an approved monitoring plan. Existing wells that
are no longer in use shall be properly abandoned. Monitoring of the groundwater
aquifer under the landfill shall be conducted in accordance with Part 201,
Environmental Remediation, of the NREPA, and the TSCA (40 CFR Section
761.75(b)(6)).

7. Short-term surface water monitoring shall be conducted during excavation
activities in accordance with a lead agency approved monitoring plan.

8. Deed restrictions, approved by the lead agency, that are necessary to
appropriately restrict future land use pursuant to Section 20120a(1)(i) of the
NREPA shall be imposed on the landfill portion of the 12" St.-OU4 before the RA
is final.

9. A fence shall be constructed to enclose the landfill and permanent markers and
approved warning signs shall be placed around the perimeter of the landfill as
required by Part 201, Environmental Remediation, of the NREPA.

10.The need for a leachate collection system shall be investigated by the PRPs in
the RD and shall be designed and constructed as part of the RA if determined to
be necessary by the lead agency.

11.Provisions for long-term maintenance and post-closure care, approved by the
lead agency, shall be implemented.

Statutory Determinations

The lead agency has concluded that the selected RA for the 12" St.-OU4 is necessary
and aopropriate to protect human health, safety and welfare, and the environment. The
selected RA is in compliance with federal and state requirements that are legally
applicable or relevant and appropriate. The United States Environmental Protection
Agency (U.S. EPA) concurs with this determination. The selected RA for the 12" St .-
0OU4 utilizes permanent solutions and alternative treatment technologies, or resource



recovery technologies, to the maximum extent practicable. A final decision on whether
additional response actions are necessary for those areas of this OU not addressed in
this ROD will be made as part of the ROD for the Phase | portion of the Kalamazoo
River.

To ensure that the remedy continues to provide adequate protection of human health
and the environment, a review shall be conducted within five years after
commencement of the RA, and every five years thereafter. This shall be necessary
because this remedy will result in hazardous substances remaining on-site above
health-based and ecological based levels.

The lead agency’s submission to the U.S. EPA of this ROD and its related documents
(e.g., the RI/FS) and its request for concurrence with the determination of this ROD,
constitute the application for risk-based disposal approval required by 40 CFR Section
761.61(c)(2), and represents U.S. EPA’s determination that the disposal method set
forth in this ROD for PCB remediation wastes will not pose an unreasonable risk of
injury to human health or the environment.

William E. Muno, Director, Superfund Division Date
United States Environmental Protection Agency
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Russell J. Harding, Director ﬁ'n-n/ Date
Michigan Department of Envirormméntal Quality
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SUMMARY OF REMEDIAL ALTERNATIVE SELECTION

. DECISION SUMMARY

A. SITE LOCATION AND DESCRIPTION

The Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site (the Site)
is located in Kalamazoo and Allegan Counties, Michigan. The Site includes the
Kalamazoo River and its adjacent floodplains and wetlands, from Morrow Lake
Dam in Comstock Township, Kalamazoo County, downstream to Lake Michigan,
as well as the lower three miles of Portage Creek, from Cork Street to the
confluence with the Kalamazoo River. Five paper residual disposal areas and
six paper mill properties located along the Kalamazoo River and Portage Creek
are also included as part of the Site. Based on data collected by the potentially
responsible parties (PRPs), it is estimated that there are at least 350,000 pounds
of polychlorinated biphenyls (PCBs) in the sediment and soils in and adjacent to
Portage Creek and the Kalamazoo River. The Site has been divided into several
Operable Units (OUs), one of which is the 12" Street Landfill (12" St.-OU4), the
subject of this Record of Decision (ROD).

The 12™ St.-OU4 is located in the middle of Section 24, Township 1N, Range
12W, approximately 1.5-miles northwest of the city of Plainwell in Allegan
County, Michigan, and 0.5-miles northeast of the Highway M-89 and 12" Street
intersection (Figure 1). The 12" Street Landfill (landfill) is approximately 6.5
acres, and is bordered to the east by the former powerhouse discharge channel
of the Plainwell Dam on the Kalamazoo River, to the north and northwest by
wetlands, to the southeast by woodlands, and to the west by a gravel mining
operation.

The areas that comprise the 12" St.-OU4 and that will be addressed by this ROD
are shown on Figure 2 and listed below:

o The landfill itself, which primarily contains PCB-contaminated paper
residuals (residuals), and from which PCB contamination has migrated
into the surrounding areas.

e Groundwater contamination and any PCB-contaminated landfill leachate.

¢ The woodland located immediately south/southeast of the landfill.

e Wetlands, as identified by National Wetland Inventory maps, that border
the landfill to the north and northwest.

1
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Notes:

(1) Aerial photographs taken by Air Land Surveys, Inc. on 4/24/00.

(2) Coordinates are in State Plane Michigan South NAD 1983,

(3) Coordinates for Delineation Borings (DB-), Monitoring Wells (MW-), and Leachate Wells (LH-) were provided by Blasland, Bouck & Lee.
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e A portion of the adjacent gravel operation property (adjacent property) that
borders the landfill to the west.

e A portion of the former powerhouse discharge channel of the Plainwell
Dam on the Kalamazoo River, which contains residuals that have eroded
from the east side of the landfill.

The 12" St.-OU4 is one of the major source areas of the Site. The landfill
contains PCB-contaminated residuals, which have migrated into surrounding
soils and river sediments. The landfill is a current, and potentially continuing,
source of PCBs to the Kalamazoo River, its associated floodplains and wetlands,
and to Lake Michigan. The remedial investigation (RI) for the 12™ St.-0U4,
together with other investigative documents prepared for the Site, have
established that PCBs migrate from the 12" St.-OU4 into adjacent properties
and, ultimately, off-site due to erosion. This migration of PCBs contributes to the
ongoing contamination of the soils, sediments, surface water, and biota of the
Site and Lake Michigan.

The Kalamazoo River and Portage Creek have been designated a site of
environmental contamination under Part 201, Environmental Remediation, of the
Natural Resources and Environmental Protection Act, 1994 PA 451, as amended
(NREPA), due to PCB contamination. The Kalamazoo River and Portage Creek
have been identified as an Area of Concern by the International Joint
Commission on the Great Lakes due to the detrimental impact the release of
PCBs has on Lake Michigan. Because of widespread PCB contamination, the
Site was placed on the National Priorities List (NPL) in August 1990 in
accordance with the Comprehensive Environmental Response, Compensation,
and Liability Act, 1980 PL 96-510 (CERCLA). In addition, due to the PCB
contamination, the Michigan Department of Community Health has issued a fish
consumption advisory annually since 1977 for reaches of the Kalamazoo River
and Portage Creek, including the reach of the Kalamazoo River adjacent to the
12" St.-OUA4.

The landfill, woodland, wetlands, adjacent property, and the former powerhouse
discharge channel of the Kalamazoo River provide habitat for numerous
important fish, aquatic, and terrestrial species. Species of special concern at the
Site, including the 12" St.-OU4, include mink and eagles, due to their sensitivity
to PCB contamination.

The river reach next to the 12" St.-OU4 is an important natural resource for
southwest Michigan, providing recreational opportunities such as fishing, hunting,

4



trapping, bird watching, boating, and swimming. The public enjoys recreational
opportunities such as hiking and biking along extensive trail systems. Residents
and visitors to the area also enjoy wetland and woodland habitats that support
numerous species of plants, birds, reptiles, amphibians, and mammals.

. SITE HISTORY AND ENFORCEMENT ACTIVITIES

PCBs are a hazardous substance and probable human carcinogen. The landfill
contains an estimated 208,000 cubic yards of PCB-contaminated residuals,
consisting predominantly of mineral matter in the form of gray clay. The PCB
waste was generated at the Plainwell Paper Mill and disposed of by the past
owners and operators of the mill in a low lying wetland area, which is now the
landfill. From 1955 to 1981, the landfill was used for disposal of residuals from
the paper mill.

Once the PCB-contaminated residuals were dumped, they could flow
unrestricted out into the woodland, wetlands, adjacent property, former
powerhouse discharge channel, and the Kalamazoo River. RI activities and site
reconnaissance indicate that this waste entered the former powerhouse
discharge channel, wetlands, woodland, and the adjacent property to the west.
Historical photography does not show any evidence of containment.

In 1970 the Michigan Department of Environmental Quality (MDEQ) conducted a
routine surface water and biota sampling at the mouth of the Kalamazoo River.
The results of this investigation indicated that PCBs in the river were being
discharged into Lake Michigan. A biological survey conducted by the MDEQ in
1971, pursuant to a federal Water Pollution Control Act (WPCA) program to
monitor tributaries of Lake Michigan, confirmed that PCBs in the Kalamazoo
River were discharging to Lake Michigan and were bioavailable.

PCBs are an oily liquid, clear to light yellow in color, and have no smell or taste.
PCBs are a hazardous substance, are carcinogenic in animals, and a probable
human carcinogen. Characteristics of PCBs that cause them to be especially
persistent in the environment are that they bind strongly to soils, do not dissolve
well in water, are not easily broken down, and are lipophilic and therefore have
an affinity for the fatty tissue of biota. These characteristics cause PCBs to
bioaccumulate.

A search conducted in 1990 identified three PRPs for the PCB contamination:
H.M. Holdings, Inc. (now known as Millennium Holdings, Inc./Allied Paper, Inc.),
Georgia-Pacific Corporation, and Simpson Plainwell Paper Company (now
known as Plainwell Paper, Inc.). These PRPs were notified of their status as
potentially liable parties on June 23, 1990. In 1994, the James River Corporation



(now known as Fort James Corporation) was added as a PRP. These four
parties have been identified as PRPs due to past paper mill operations involving
the recycling and deinking of office waste paper that included carbonless copy
paper during the period from 1957 to at least 1971. During this time PCB-
contaminated paper residuals were discharged directly to Portage Creek and the
Kalamazoo River. The PRPs also disposed of large quantities of PCB-
contaminated paper residuals in five disposal areas and several lagoons that
subsequently released the residuals to Portage Creek and the Kalamazoo River.

On December 28, 1990, the PRPs signed an Administrative Order by Consent
(AOC) with the state of Michigan and agreed to fund and conduct the
RI/Feasibility Study (FS) for the Site, including the 12" St.-OU4. The RI/FS for
the 12" St.-OU4 was initiated in July 1993, and completed in July 1997. The
RI/FS reports, as well as all other appropriate data and materials, have been
placed in the Administrative Record.

The Michigan Paper Company originally founded the Plainwell Paper Mill in
1886. Hamilton Paper purchased the mill in 1956 and named it the Michigan
Division. Weyerhaeuser acquired the company in 1961 and operated the mill
through the 1960s. Nicolet Paper Company was the owner from 1971-1975, and
the mill became known as the Plainwell Paper Company. The mill retained the
name Plainwell Paper Company under ownership by Philip Morris, Inc. and Philip
Morris Industrial, Inc. from 1975 through 1984. The mill was then purchased by
the Chesapeake Corporation in 1985. In late 1987, Simpson Paper Company
purchased the mill and it became the Simpson Plainwell Paper Company. In
1998, the Simpson Plainwell Paper Company was merged into Plainwell Paper,
Inc.

. COMMUNITY PARTICIPATION

The Responsiveness Summary in Section Il discusses the involvement of the
community during the 12™ St.-OU4 RI/FS and remedy selection process. As
lead agency through the RI/FS process, the MDEQ has made every effort to
ensure that the public, including the PRPs, have been afforded the opportunity to
participate in the creation of the Administrative Record supporting this decision
for the 12" St.-OU4, in a manner consistent with Sections 113 (K)(2)(B)(1)-(v),
and 117 of the CERCLA. Attachment 1 is a brief synopsis of the community
relation activities conducted by the MDEQ for this 12" St.-0U4.



D. SCOPE AND ROLE OF THE 12" St.-OU4 WITHIN THE SITE STRATEGY

The purpose of this ROD is to select the Remedial Action (RA) for the 12" St.-
OU4. The selection of remedies for the other OUs, including Portage Creek and
the Kalamazoo River, will be addressed in RODs specific to those areas.

The selected remedy for 12™ St.-OU4 is a source control remedy that relocates
residual material from the areas outside the landfill back into the landfill, and
contains the PCB-contaminated material within the landfill by constructing a cap
and containment system. The RA will include wetland mitigation and restoration
of all excavated areas or areas otherwise affected by the RA activities. The cap
and containment system of the landfill will be considered a final action. Post
excavation sampling will be conducted in the excavated areas outside the landfill
in accordance with an approved workplan. A final decision on whether additional
response actions are necessary for the areas outside the landfill that are part of
this RA will be made as part of the ROD for the Phase | portion of the
Kalamazoo River (Morrow Pond Dam downstream to Lake Allegan, including
Portage Creek). The remedy for the landfill proper will prevent the future release
of PCBs to surface water, sediments, and the area surrounding the landfill.

The remedy does not include treatment that would reduce toxicity, mobility, or
volume as a principal element. A highly significant reduction in the mobility of
PCB-contaminated material will be achieved, however, by means of source
containment. Although incineration was evaluated as a treatment option for
these types of wastes as part of the King Highway Landfill Operable Unit 3 (KHL-
OU3) remedy selection, the volume of the waste, implementation time, technical
and administrative difficulties associated with implementation and cost made
such a remedial approach prohibitive. Available information on landfill
operations at the Site indicate, moreover, that it would not be feasible to locate
and separately address concentrated areas of PCBs (hot spots) within the landfill
because PCBs appear to be widespread throughout the landfill. Therefore,
alternatives were not formally evaluated for identification and treatment or
removal of hot spots. As required by the National Oil and Hazardous
Substances Pollution Contingency Plan (NCP), a periodic (five-year) review of
the remedy effectiveness will be performed.

E. SUMMARY OF 12" St.-OU4 CHARACTERISTICS

Land use in the immediate vicinity of the 12" St.-OU4 is generally characterized
as industrial, with residential dwellings present beyond the nearby gravel pits and
asphalt recycling/cement facilities that constitute the adjacent industrial use to
the south and southwest. Extensive wetlands are present north and northwest of
the OU, and the Kalamazoo River and Plainwell Dam are located to the east and



southeast. Access to the landfill is not reliably restricted. Fencing is present
along the south side of the landfill only.

Based upon the information available to the MDEQ, the landfill portion of the
12™ St.-OU4 is comprised mostly of paper residuals, with some concrete rubble
and construction debris, waste lumber, and corroded steel drums. The presence
of PCBs at the 12" St.-OU4 is a direct result of waste treatment systems
operated at the Plainwell Paper Mill. The PCBs are associated with fine, gray,
kaolinite clays that compose the bulk of the paper residuals that were disposed
of in the landfill between 1955 and 1981.

The presence of PCB-contaminated residuals, soils, and sediments in areas
outside the landfill is due to past or ongoing releases from the landfill. The sides
of the landfill contain PCB-contaminated residuals that continue to be eroded
into the woodland, wetlands, adjacent property, the former powerhouse
discharge channel, and the Kalamazoo River. The possibility of catastrophic
failure of any of the sides of the landfill is considered to be an additional potential
release.

The cover on the landfill consists of sand, soil, and fly ash and ranges from
between two and seven feet thick. This cover was applied only to the top of the
landfill, and residual material on the sides remain exposed and have been and
are being eroded into areas outside the landfill. The maximum thickness of the
residuals within the landfill at the locations sampled is approximately 28 feet.
There is perched PCB-contaminated leachate present in the landfill, due to the
relatively low permeability of the residuals.

The upper portion of the surficial aquifer consists of sand and gravel, which is
typical for this area. Geologic information, groundwater elevations, and stream
stage elevations indicate that there is a hydraulic connection between shallow
groundwater and the river. Plainwell Dam was found to have an influence on
groundwater flow, particularly in the southeast portion of the Site.

Analytical Results:

In total, 62 residual/soil samples were collected within the landfill from a total of
16 test pits, six soil borings, and a buried steel drum, and analyzed for PCBs,
volatile organic compounds (VOC's), semi-volatile organic compounds (SVOC’s),
inorganic compounds, pesticides, and dioxins and furans. Elevated
concentrations of PCB’s were detected in 31 samples, with a maximum
concentration of 140 milligrams per kilogram (mg/Kg). Numerous inorganic
compounds and pesticides were detected in several samples above applicable
cleanup criteria, whereas benzene, toluene, ethylbenzene, xylene isomers, and



pentachlorophenol were detected above industrial and commercial cleanup
criteria in isolated instances. Dioxins and furans were detected in each of the
three samples analyzed for these parameters. Total toxic equivalency (TEQ)
concentrations of dioxins and furans ranged from approximately 141 nanograms
per kilogram (ng/Kg) to 2,241 ng/Kg. The maximum TEQ for dioxin detected
(2,241 ng/Kg) exceeds state of Michigan Residential, Commercial |, Commercial
[l, Commercial lil, and Industrial Criteria.

Soil/residual samples were collected from soil and monitor well borings that were
conducted outside the landfill perimeter, and from two sediment cores collected
in the former powerhouse discharge channel immediately adjacent to the east
side of the landfill. Elevated PCB concentrations were reported in 24 of the 45
samples analyzed, including both samples collected from the former powerhouse
discharge channel, with a maximum concentration of 158 mg/Kg. Elevated
concentrations of inorganic compounds were also detected in several samples at
levels exceeding applicable criteria. Trace concentrations of VOC’s, SVOC's,
and pesticides were also reported.

Attachments 2 and 3 include analytical data tables from Technical Memorandum
8 and the RI report that summarizes the soil/residual sample results. Figure 3
depicts the sample locations, with the exception of the sediment samples that
were collected in the former powerhouse discharge channel at a location
approximately 25 feet northeast of DB-14. Figure 3 also illustrates the
approximate extent of visible paper residuals that are contiguous with the landfill.

In 1993, groundwater samples were collected from 15 monitor wells and
analyzed for VOC's, SVOC'’s, inorganic compounds, pesticides, and PCB’s.
PCB's were not detected and all other results were either non-detect or below
Industrial and Commercial Drinking Water Criteria and Groundwater Surface
Water Interface (GSI) Criteria, with the exception of bis(2-Ethylhexyl) phthalate,
which was detected in groundwater at a concentration of 290 micrograms per
liter (ug/L). In 1995, a second round of groundwater samples was collected from
each monitor well. Groundwater analyses was limited to PCB’s only, and results
indicated non-detectable concentrations.

Three leachate wells were sampled in 1993 and again in 1995. Analytical results
from the 1993 sampling event indicate that trace concentrations of various
VOC’s, SVOC'’s, and Aldrin were present as well as an elevated concentration of
toluene (680 ug/L) in leachate collected from LH-2. The toluene concentration
exceeds GSI Criteria. In 1995 leachate samples were analyzed only for PCB'’s.
Results indicate that leachate collected from leachate well LH-1 had PCB
concentrations of 1.4 ug/L.
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(1) Aerial photographs taken by Air Land Surveys, Inc. on 4/24/00.
(2) Coordinates are in State Plane Michigan South NAD 1983.

(3) Coordinates for Delineation Borings (DB-), Monitoring Wells (MW-), and Leachate Wells (LH-) were provided by Blasland, Bouck & Lee.
(4) Extent of PCB contamination s estimated based on analytical data and onsite obeservations.
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F. SUMMARY OF SITE RISKS

In 1994, a baseline risk assessment was conducted for the KHL-OU3, another
OU in the Site, to evaluate risks to human health under unremediated conditions.
Due to the similarities between the KHL-OU3 and the 12" St.-OU4, such as
similar waste (i.e., PCB-contaminated residuals generated from the same paper
recycling process at similar concentrations), identical routes of exposure, and
identical receEtors, it was assumed that there was a similar level of unacceptable
risk at the 12" St.-OUA4. Consequently, an OU-specific risk assessment was not
conducted for 12" St.-OUA4.

A Site-wide Baseline Ecological Risk Assessment (BERA) was however,
completed in June 1999 (subsequently amended in August 2000). Although the
BERA is currently being revised by the MDEQ and the United States
Environmental Protection Agency (U.S. EPA), results of the BERA continue to
indicate that PCB concentrations in surface water, in-stream sediments, and
floodplain sediments that can erode into an aquatic environment and which are
present at the 12" St.-OU4, exceed threshold levels that are protective of
ecological health. A Human Health Risk Assessment (HHRA) that is currently
being completed also indicates that there is an unacceptable risk for ingestion of
biota from the Kalamazoo River. Listed below is a summary of risks.

1. Human Health Risks

Based on the setting of the 12™ St.-OU4 and the known existing conditions,
PCBs are the primary threat. Possible exposure pathways include incidental
ingestion and dermal contact with surface soil, sediment, and residuals by on-
site workers, trespassers and anglers; inhalation of airborne particulates by
on-site workers; and, ingestion of fish.

As previously explained, the King Highway Landfill Risk Assessment was
used to estimate the risks associated with incidental ingestion, dermal
contact, and inhalation exposure scenarios. The HHRA being completed
summarizes the human heaith risks. PCB concentrations detected at the
12" St.-OU4 exceed the threshold levels identified in the HHRA, and exceeds
applicable criteria outlined in the NREPA.

2. Environmental Risks

The primary habitat in the vicinity of the 12" St.-OU4 is the Kalamazoo River
and associated extensive wetlands and the woodland. The landfill sides,
upslope from the Kalamazoo River, are part of the ecosystem encompassed
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by the Kalamazoo River, woodland, and wetlands. There are no barriers to
prevent fauna movement to the landfill, woodland, wetlands, adjacent
property, or river that have been impacted by PCB releases from the landfill,
all of which provide habitat for terrestrial and aquatic species.

The aquatic flora and fauna in the vicinity of the 12" St.-OU4 are typical of
the area. Most aquatic wildlife species are generally associated with the
adjacent river and wetlands. The aquatic habitat of the river and wetlands
adjacent to the landfill provide support for development of various life stages
of fish, turtles, and amphibians.

Terrestrial wildlife species which inhabit the 12™ St.-OU4 include small
mammals (e.g., mice, squirrels, woodchucks, mink, raccoons, fox, and
muskrats) and birds, especially passerines and waterfowl. The Kalamazoo
area is part of a major migratory flyway route for waterfowl species, and the
area surrounding the 12" St.-OU4 is a migratory stopover that attracts and
supports waterfowl. During nesting season, vegetation in the area provides
cover and materials for nesting. Larger mammals, such as white-tailed deer,
also use the 12" St.-OU4 as indicated by the deer paths running over the top
and along the sides of the landfill. Muskrat dens have been observed in the
wetlands and there is evidence of extensive burrowing into the sides of the
landfill by fox and woodchuck.

There is no federally listed endangered or threatened species known to
reside within the 12" St.-OU4. Because the 12" St.-OU4 is one of several
sources of PCBs to the rest of the Site, it is important to consider the
federally listed endangered or threatened species that inhabit the entire Site.
The federally-listed endangered or threatened species known to reside within
the Site are two turtle species that are considered scarce, one snake species
that is considered endangered, bald eagles that are considered a threatened
species, and four threatened and one scarce plant species.

Total PCB concentrations that were detected at the 12" St.-OU4 in surface
water and sediment exceed the state Surface Water Quality Division
standards for protection of avian and mammalian wildlife.

Environmental risks associated with exposure to PCBs from the 12" St.-OU4
are listed below.

e Sensitive aquatic biota such as invertebrates and fish, are likely to
be adversely affected both directly (direct contact) and indirectly
(food chain) by PCBs in surface water and sediment. These
effects include mortality, reproductive effects (i.e., failure),
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decreased populations, and growth retardation for sensitive
species.

PCB contamination of surface water and sediment affects sensitive
piscivorous predators, such as mink, through consumption of PCB-
contaminated prey. Impaired reproduction of mink and, ultimately,
decreases in mink populations are the observed effects of PCB
contamination in aquatic prey.

Other less sensitive piscivorous predators, such as bald eagles, are
at risk if fish are consumed and if foraging takes place mostly within
contaminated aquatic areas. Bald eagles have successfully nested
only three times since 1990 at the Site, producing a total of only
five young. This success rate is well below what the U. S. Fish and
Wildlife Service considers either a stable or healthy population.

Terrestrial and semi-aquatic biota are at risk from PCB-
contaminated sediment and soil, depending on life history (e.g.,
foraging behavior, diet, mobility) and sensitivity to PCBs.

Carnivorous terrestrial species are likely to be at significant risk if
foraging is concentrated in riparian areas with PCB-contaminated
soil or sediment, and diet consists of prey that reside in PCB-
contaminated areas.

Omnivorous terrestrial species, represented by mice, appear to
have moderate potential for risk from PCB-contaminated soil and
sediment. These risks would be location-dependent, and would be
influenced by diet, season, mobility of consumers, and by the level
of contamination in food items.

Omnivorous birds that consume a substantial amount of
vegetation, represented by the robin, may be at risk if consumed
terrestrial plants are taken from highly contaminated areas.
Consumption of terrestrial invertebrates such as earthworms is also
expected to contribute to total PCB intake.

Semi-aquatic herbivorous mammals, represented by muskrat, are
at risk from PCB contamination because estimated dietary doses
exceed recommended threshold values for rats. Muskrats
contaminated with PCBs also cause adverse effects to muskrat
predators such as mink.



In summary, due to the human health and ecological risks associated with the
12™ St.-OU4, the objectives of the RA must address the following risks:

¢ Human health risks for persons who trespass or work on the 12"
St.-OU4.

e Human health and ecological risks due to past migration of PCB
from the landfill to the woodland, wetlands, adjacent property,
former powerhouse discharge channel, and the Kalamazoo River.

¢ Human health and ecological risks due to the continuing release of
PCB from the landfill to the woodland, wetlands, adjacent property,
former powerhouse discharge channel, and the Kalamazoo River.

e Human health and ecological risks due to the potential additional
release of PCB to the woodland, wetlands, adjacent property,
former powerhouse discharge channel, and the Kalamazoo River
caused by failure of the sides of the landfill.

G. DESCRIPTION OF ALTERNATIVES

The MDEQ has relied on the information and analysis contained in the
Administrative Record for 12" St.-OU4 and KHL-OU3. General similarities
between the KHL-OU3 and this 12" St.-OU4 justifies such an approach. Both
landfills contain large quantities of the same type of contaminated paper-making
residuals. The type and concentration of PCB contamination is similar for both
landfills. The same paper making process (the recycling of carbonless copy
paper) led to the generation of the residuals at both locations, and both landfills
accepted residuals during approximately the same time period. Finally, each
landfill is located adjacent to the Kalamazoo River.

The screening of the alternatives for KHL-OU3 was determined to be applicable
to the 12th St.-OU4. During the KHL-OU3 RI/FS, a total of seven potentially
applicable technologies that incorporated 60 different process options were
screened with respect to technical implementability. Based upon this screening,
three potentially applicable technology types, as well as the No Action
alternative, were carried forward in the remedy selection process for the KHL-
OU3. Based on the analysis in the KHL-OU3 FS evaluation, the MDEQ
determined that consolidating the PCB-contaminated material from outside the
landfill back into the landfill, and capping and closing the landfill in accordance
with Part 115, Solid Waste Management, of the NREPA standards and as
specified in this ROD, was protective of human health and the environment.
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Based on the information contained in the Administrative Records for both KHL-
OU3 and this 12" St. OU4, the MDEQ has formally evaluated the foliowing two
alternatives for purposes of this ROD:

Alternative 1: No Action

Development of the No Action alternative is required under the NCP (40 Code of
Federal Regulations (CFR) 300.430). It was evaluated as required by the NCP
to provide a baseline for comparison of the effectiveness of the remedial
alternatives. Under the No Action alternative, no active response measures
would occur, and therefore, no risk reduction would result from the No Action
alternative.

Alternative 2: Landfill Closure (excavation, containment, and capping in
accordance with Part 115, Solid Waste Management, and Part 201,
Environmental Remediation, of the NREPA, and restoration of areas affected by
the RA). Alternative 2 provides for relocating residual material that has eroded
from the four areas outside the landfill back into the landfill, closure of the landfill
in accordance with certain requirements of Part 115, Solid Waste Management,
and Part 201, Environmental Remediation, of the NREPA, restoration of areas
impacted by the remedial activities, and other requirements which the MDEQ, in
consultation with the U.S. EPA, has determined to be necessary to ensure long-
term protectiveness of human health and the environment. Closure of the landfill
involves: (1) visual identification by the lead agency of PCB containing material
and excavation of that material; (2) installing a landfill cap including a flexible
membrane liner (FML); (3) construction of a new sidewall containment system
(SWCS) with sufficient erosion protection to prevent berm failure under 500 year
flood conditions; (4) location of the SWCS at such a distance from the
Kalamazoo River/former powerhouse discharge channel to ensure that there can
be no hydraulic connection between the Kalamazoo River/former powerhouse
discharge channel and the wastes within the landfill during the lifetime of the
remedy; and (5) restoration of all areas excavated or otherwise affected by the
RA. In addition, this alternative requires long-term groundwater monitoring to
verify the effectiveness of the containment system and an evaluation during
remedial design (RD) to determine if methane or leachate production is
occurring. If the RD analysis indicates that methane or hazardous leachate is
present or likely to occur after construction of the landfill cap, then this alternative
will include the installation of a gas venting system and/or a leachate collection
system. Wetland mitigation and restoration of excavated areas or areas
otherwise affected by the RA activities will also be conducted in accordance with
an approved plan. Finally, institutional controls such as deed restrictions,
fencing, and sign posting shall be utilized to reduce potential human exposure to
soil, residuals, and other media.
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The 1997 FS identified capital costs of $1,655,040 associated with implementing
Alternative 2, and annual operation and maintenance (O&M) costs of $14,000,
resulting in a present worth cost of $1,828,800, based on 1997 dollars. Data
indicates that residual material has continued to erode from the landfill since the
RI/FS data was collected, and consequently, the volume of residuals in the areas
outside the landfill is now approximately 4,000 cubic yards. Consequently, the
impacted area is larger than presented in the 1997 FS and costs for clearing and
grubbing and excavating the additional area, and wetland mitigation and
restoration of affected areas now reflect the larger area. In addition, costs
associated with post-excavation sampling to identify the concentration of any
remaining PCBs, and some O&M were inadvertently excluded from the 1997 FS.
With the aforementioned additional expenses, revised capital costs are
$1,769,238, and O&M costs are $434,967, resulting in total costs of $2,204,205
(approximately a 20 percent overall increase from 1997).

Attachment 4 summarizes the costs.

Capital costs consist of direct costs (e.g., construction, equipment,
transportation, disposal, analytical, treatment, and contingency) and indirect
costs (e.g., engineering, legal, and permitting fees) incurred by implementing a
specific alternative. O&M costs refer to long-term, post-construction measures
necessary to ensure continued effectiveness of the RA. The O&M costs were
developed for the first year of system operation and the 30-year present worth
cost analysis. Total net present worth cost is intended to represent the sum of
money, if invested in the base year and disbursed as needed, that would be
sufficient to cover costs of a remedy over its planned life (assumed to be 30
years for comparison purposes).

This alternative is estimated to take approximately one year to reach
construction completion.

. SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

In accordance with the NCP, the relative performance of each alternative is
evaluated using the nine criteria (Section 300.430 (e)(9)(iii)) of the NCP as a
basis for comparison. The purpose of the evaluation process is to determine
which alternative: (a) meets the threshold criteria of overall protection of human
health and the environment and attainment of Applicable or Relevant and
Appropriate Requirements (ARARs), (b) provides the “best balance” with respect
to the five balancing criteria of 40 CFR § 300.430(e)(9)(iii)(C)-(G), and (c) takes
into consideration the acceptance of the support agency (here, the U.S. EPA)
and the community.



As noted above, the MDEQ relied on the comparative analysis performed in
connection with the KHL-OUS3 to reach a remedy decision for this 12" st.-OU4.
A formal analysis under the NCP of alternatives in this decision document would
result in the same conclusion as those for the KHL-OU3 FS and ROD, and
therefore was not conducted in order to prevent a duplication of effort.

1. Threshold Criteria

a. Overall Protection of Human Health and the Environment addresses
whether a remedy provides adequate protection of human health and the
environment and describes how risks posed through each exposure pathway
are eliminated, reduced, or controlled through treatment, engineering, or
institutional controls. The selected remedy must meet this criterion.

The major exposure pathways of concern at the 12" St.-OU4 are ingestion,
inhalation, and dermal contact with PCB-contaminated soils, sediments, or
residuals in the landfill or in the areas outside the landfill; dermal contact with
PCB-contaminated surface water; and ingestion of fish.

Alternative 2 would provide adequate protection of human health and the
environment by controlling the mobility of contaminants through engineering
and institutional controls. A cap would serve as a barrier to human and
wildlife contact with the residuals. An adequate cap would also decrease the
rate of precipitation infiltration, thereby reducing the likelihood of formation of
new leachate and the potential for PCBs to migrate into groundwater.
Construction of new berms would prevent release of PCBs due to side failure.
Excavation using visual criteria to remove residuals from the landfill sides,
woodland, wetlands, adjacent property, and in a portion of the former
powerhouse discharge channel, and relocating the residuals back into the
landfill prior to the construction of the cap, will reduce the potential for
exposure and migration of PCBs into the environment. A buffer zone will be
established between the toe of the newly constructed berm and the former
powerhouse discharge channel in order to ensure that, for the lifetime of the
remedy, no hydraulic connection exists between the landfill and the
Kalamazoo River/former powerhouse discharge channel.

The No Action alternative does not provide adequate protection because it

does not address the existing unacceptable human health and ecological
risks associated with the 12" St.-OU4.
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b. Compliance with ARARs addresses whether a remedy meets ARARs
set forth in federal and state environmental laws and/or justifies a waiver from
such requirements.

ARARSs for this RA include the following:

U

Surface water quality standards contained in Part 31, Water
Resources Protection, of the NREPA.

Rules established pursuant to Part 31, Water Resources Protection, of
the NREPA regarding permit requirements.

Site-specific pollutant limitations and performance standards which are
designed to protect surface water quality contained in the federal
Clean Water Act (CWA).

Regulations prohibiting unauthorized obstruction or alteration of any
navigable water in the United States (dredging, fill, cofferdams, piers,
etc.) contained in the federal River and Harbor Act.

Regulations regarding the dredging or filling of lakes or stream bottoms
contained in Part 301, Inland Lakes and Streams, of the NREPA.

Rules prescribing soil erosion and sedimentation control plans,
procedures, and measures contained in Part 91, Soil Erosion and
Sedimentation Control, of the NREPA.

Rules prohibiting the emissions of air contaminants in quantities which
cause injurious effects to human health, animal life, plant life of
significant economic value, and/or property contained in Part 55, Air
Pollution Control, of the NREPA.

National ambient air quality standards contained in the federal Clean
Air Act.

Statutory provisions and rules specifying environmental response, risk
assessment, RA, and site cleanup criteria pursuant to Part 201,
Environmental Remediation, of the NREPA.

Certain regulations regarding the construction, operation, and closure
of sanitary landfills, solid waste transfer facilities, and solid waste
processing plants pursuant to Part 115, Solid Waste Management, of
the NREPA.
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0 Effluent standards for toxic compounds including PCBs contained in
the federal WPCA Toxic Pollutant Effluent Standards.

O Regulations regarding activities in wetlands found in Part 303, Wetland
Protection, of the NREPA.

[0 Federal regulations under the Toxic Substances Control Act (TSCA)
regarding the risk-based disposal of PCB remediation waste, 40 CFR
§ 761.61(c).
Requirements of the above ARARs will be met by Alternative 2.

The No Action alternative does not meet the ARARs.

. Primary Balancing Criteria

c. Long-term Effectiveness and Permanence refers to expected residual
risk and the ability of a remedy to maintain reliable protection of human
health and the environment over time once cleanup goals have been met.

Alternative 2 would provide long-term effectiveness via isolation of the
residuals by capping and containment. The RA for the landfill will be
considered a final action. Long-term O&M and monitoring of the landfill must
be provided to ensure that the remedy maintains its ability to protect human
health and the environment over time. A final decision on whether additional
response actions are necessary for the areas outside the landfill that are part
of this RA will be made as part of the ROD for the Phase | portion of the
Kalamazoo River.

The No Action alternative does not meet the long-term effectiveness and
permanence criteria.

d. Reduction of Toxicity, Mobility, or Volume Through Treatment
addresses the statutory preference for selection of RA that employ treatment
technologies that permanently and significantly reduce toxicity, mobility, or
volume through treatment of the hazardous substance as a principal element.

As detailed above, the stated programmatic goal of the U.S. EPA, as
expressed in the NCP, is to select remedies that are protective over time and
“minimize untreated waste”, Section 300.430 (a)(1)(i). The NCP states that
the U.S. EPA will use “treatment to address the principal threats at a site,
wherever practicable”, Section 300.430 (a)(l)(iii)(A). This preference is
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satisfied when treatment is used to reduce the principal threats at a site
through destruction of toxic contaminants, reduction of total mass of toxic
contaminants, irreversible reduction in contaminant mobility, or reduction of
total volume of contaminated media.

Alternative 2 would not result in the reduction in the toxicity, mobility, or
volume of contaminants through treatment. The employment of treatment
technologies at this OU was not found to be practicable. Alternative 2 will,
however, achieve significant reductions of the mobility of the contaminants at
this OU through containment, and this reduction in mobility will endure for as
long as the integrity of the containment system is maintained.

The No Action alternative does not reduce toxicity, volume, or mobility.

e. Short-term Effectiveness considers the time to reach cleanup objectives
and the risks an alternative may pose to site workers, the community, and the
environment during remedy implementation. This criterion also considers the
reliability and effectiveness of any mitigative measures taken during remedy
implementation to control those short-term risks.

It is estimated that once construction is started, Alternative 2 could be
completed in approximately one year. Alternative 2 has some potential short-
term negative impacts. For example, truck traffic during cap construction
may increase noise and dust in the vicinity of the landfill, however, air
monitoring will be required and protective controls will be implemented to
suppress dust in order to comply with federal and state air quality standards.
The use of erosion controls will be used to mitigate any short-term effects
posed by potential siltation and contaminant release to the Kalamazoo River.
Health and safety precautions will be undertaken to reduce the likelihood of
accidents during construction and to protect site workers and the community
from unacceptable exposures to hazardous substances. The discharge of
treated water to the surface water of the Kalamazoo River or to the
Kalamazoo Wastewater Treatment Plant will be in accordance with a National
Pollutant Discharge Elimination System (NPDES) permit. This permit will
establish discharge criteria (as administered by the state under Part 31,
Water Resources Protection, of the NREPA), that are set at protective levels.

f. Implementability is the technical and administrative feasibility of a
remedy, including the availability of materials and services needed to
implement a particular option.

No significant implementation problems are projected for Alternative 2. Cap
and containment system materials are expected to be obtainable from nearby
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sources and standard construction methods will be used. All necessary
excavation and NPDES permits, or any other required permit can be obtained
from the federal or state governments. Excavation firms are available to
install sheetpile and remove the residual material from the wetlands,
woodland, adjacent property, and the portion of the former powerhouse
discharge channel that contains residuals that have eroded from the landfill.
Environmental controls will be implemented to prevent air emissions to the
atmosphere or migration of PCBs to the river during excavation and cap and
containment system construction.

g. Cost listed below in Table 1 include estimated capital and O&M costs,
also expressed as net present worth. The O&M will need to be continued for
the lifetime of the remedy because the remedy leaves hazardous waste at the
12" St.-OU4.

TABLE 1

Estimated Cost of Remedial Alternatives for the 12" St.-OU4

ALTERNATIVE CAPITAL O&M PRESENT
(30 YEARS) WORTH

1. No Action None None None

2. Excavate, cap
and contain,
wetland mitigation $1,769,238 $434,967 $2,204,205

3. Modifying Criteria

h. Support Agency Acceptance addresses whether or not the support
agency agrees with, or objects to, any of the remedial alternatives.

The U.S. EPA, as the support agency for the Site, agrees that Alternative 2
is protective of human health and the environment.

i. Community Acceptance addresses the public’'s general response to the
remedial alternatives and to the Proposed Plan. Specific responses to public
comments are addressed in the attached Responsiveness Summary.




THE SELECTED REMEDY

Based upon the evaluation of the RI/FS completed in connection with this

12t St.-OU4, the RI/FS completed in connection with the KHL-OU3, other
analyses performed in connection with the Kalamazoo River OU, and the nine
criteria for remedy selection contained in the NCP, the MDEQ selects Alternative
2 as the remedy for the 12" St.-OU4. The RA shall insure that unacceptable
exposure to PCBs will not occur. Construction details for Alternative 2 shall be
part of the RD.

1.

Excavation

Prior to any excavation in the woodland, wetlands, adjacent property, or the
former powerhouse discharge channel, the horizontal and vertical extent of
the PCB contamination shall be determined based on field reconnaissance
and/or sample analyses. The east side of the landfill, along the former
powerhouse discharge channel and the river, shall also be excavated and
relocated further into the landfill. The excavation shall be extensive enough
to create an adequate buffer zone to ensure that, for the lifetime of the
remedy, no hydraulic connection exists between the PCB-contaminated
wastes within the newly constructed landfill containment system and the
Kalamazoo River/former powerhouse discharge channel. This buffer zone
shall take into account potential changes in the direction and current of the
river's flow. This buffer zone shall be of sufficient size to allow for the
installation of and access to groundwater monitoring wells and to provide for
a hydraulic separation between the waste and the surface water.

An excavation work plan shall be submitted to the lead agency for review and
approval prior to initiating any excavation activity. The excavation work plan
shall be based on the results of the pre-excavation sampling and/or field
reconnaissance and shall include air and surface water monitoring provisions.
Subsequent to work plan approval, all excavated material will be dewatered
as necessary and disposed of in the landfill prior to construction of the cover
and containment system.

Following post-excavation sampling, a determination whether additional
response actions will be necessary for the areas outside that landfill will be
made as part of the ROD for the Phase | portion of the Kalamazoo River.
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Short-term surface water monitoring shall be conducted during all
construction activities and excavation of materials from the landfill, woodland,
wetlands, adjacent property, and the former powerhouse discharge channel
in accordance with an approved monitoring plan. Surface water monitoring
shall be conducted in order to assure that public health, safety, welfare, and
the environment are being protected in accordance with state and federal law
during implementation of excavation activities.

Air monitoring may be necessary during the RA activities. This monitoring
may be necessary to ensure that the RA activities do not violate the rules
prohibiting the emission of air contaminants in quantities which have injurious
effects on human health, animal life, plant life of significant economic value,
and/or property as established in Part 55, Air Pollution Control, of the
NREPA.

Upon completion, the excavated areas shall be restored to their natural
condition in accordance with an approved plan. Soil erosion shall be
controlled compliant with state law during remedy implementation.
Restoration of the wetlands pursuant to Part 303, Wetlands Protection, of the
NREPA, shall also be carried out.

. Cap

Under Alternative 2, a cap shall be placed in the landfill portion of the 12" St.-
OU4 in compliance with the appropriate requirements of Part 115, Solid
Waste Management, of the NREPA concerning cap specifications for closure
of a solid waste disposal facility. The construction of the cap over the landfill
will minimize infiltration of precipitation through the landfill and migration of
PCB from the landfill into the groundwater, woodland, wetlands, adjacent
property, and the former powerhouse discharge channel. The cap consists of
the following components from bottom to top.

A layer of select granular fill at least six inches thick, from an off-site source,
having a minimum hydraulic conductivity of 1 x 10 centimeters per second,
shall be placed on top of the landfill as a suitable sub-grade for the cap. The
need for a gas venting system will be evaluated in the RD process. If itis
determined that a gas venting system is needed, this layer will be modified as
approved by the MDEQ to also act as a gas venting layer. If so modified, this
gas venting layer shall be designed to collect landfill gas (methane) and route
it to a passive venting system. If it is determined that a gas venting system is
required, it shall be monitored pursuant to an approved monitoring plan to
determine whether emissions may cause potential health effects. If potential
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health effects are indicated, an emission treatment system shall be placed in
the venting system as directed by the lead agency to reduce the emissions to
acceptable levels.

A polyvinyl chloride (PVC) geomembrane liner at least 30 mils thick, or its
equivalent, will be placed over the select granular fill.

A general fill (protective) layer at least 24 inches thick will be placed above
the 30-mil PVC, geomembrane liner. The protective layer will be capable of
sustaining the growth of non-woody plants, and shall have adequate water
holding capacity. The water that accumulates within this layer will drain to a
sedimentation outlet structure and discharge to the Kalamazoo River.

A vegetative (erosion) layer at least six-inches thick will be placed over the
protective layer. The vegetative layer will be designed to promote vegetative
growth, provide surface water runoff, and minimize erosion. The feasibility of
using vegetation that would provide habitat, such as native grasses, will be
addressed in the RD.

. Erosion Protection

Erosion protection shall be placed on the newly constructed side walls of the
landfill. This protection shall be sufficient to protect the side walls from a 500-
year flood event. The erosion protection shall extend, at a minimum, to an
elevation of 707.0 feet above mean sea level (MSL), which is approximately
two feet above the 100-year flood elevation.

Placement of erosion and flood protection on the side walls of the landfill is
consistent with requirements of Part 115, Solid Waste Management,

Part 301, Inland Lakes and Streams, Part 91, Soil Erosion and Sedimentation
Control, and Part 303, Wetlands Protection, of the NREPA.

. Installation of Groundwater Monitoring System

Groundwater monitoring wells will be installed and wells that are no longer
necessary will be properly abandoned. This groundwater monitoring system
will be designed to detect any groundwater contamination from the landfill
and will be developed as part of the RD in accordance with Part 201,
Environmental Remediation, of the NREPA.



5. Long-Term Monitoring

Long-term groundwater monitoring shall be performed in accordance with an
approved groundwater monitoring plan. The plan may require the installation
of additional monitoring wells. The continued need for monitoring will be
evaluated at the five-year review required under the NCP, and at each review
thereafter, but shall continue until the lead agency, in consultation with the
support agency, determines that such monitoring is no longer necessary.
Monitoring of the groundwater aquifer under the landfill shall be conducted in
accordance with Part 201, Environmental Remediation, of the NREPA.

6. Engineering Controls - Fencing

After the RA is completed, fencing shall be installed around the entire landfill
portion of the 12™ St.-OU4 in accordance with approved work plans.

7. Containment System

A containment system shall be constructed around the outside of the landfill.
The existing sides of the landfill are constructed of sand, fly ash, and PCB-
contaminated residuals. These sides were not designed to provide side
slope stability, flood protection, or erosion control. The existing sides will be
completely covered by the new containment system. The containment
system shall be designed to prevent release of any PCB contamination. It
must provide appropriate slope stability and flood and erosion protection.
The containment system shall be designed, at a minimum, to meet the
relevant provisions of Michigan Solid Waste Landfill closure regulations
pursuant to Part 115, Solid Waste Management, of the NREPA. The
containment system must be approved prior to construction.

8. Leachate Collection

During RD, an evaluation of the need for a leachate collection system shall
be submitted for approval. The evaluation, at a minimum, shall consider the
water content of the waste, the presence of perched water within the landfill,
and the potential for and effect of waste settlement.

If it is determined that leachate collection is necessary, a leachate collection
system as specified by the lead agency shall be included in the final design
and it shall be operated to assure that the public health, safety and welfare,
and the environment are adequately protected.
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9.

Posting and Permanent Marker(s)

Permanent marker(s) shall be placed at the landfill describing the restricted
area of the 12" St.-OU4 and the nature of any restrictions. Warning signs will
also be posted on the fence every 200 feet and on all entry gates. The
number, content, and location of the permanent markers and warning signs
shall be approved by the lead agency.

10. Deed Restrictions

11.

Deed restrictions approved by the lead agency shall be placed on the landfill
area property to regulate future use of the landfill to protect public heaith,
safety and welfare, and the environment.

Long-term Maintenance

Long-term maintenance, post-closure care, and financial assurance as
required by Part 201, Environmental Remediation, of the NREPA, shall be
provided as part of this RA. A detailed O&M Plan shall be submitted as part
of the RD. Once approved, long-term O&M shali be carried out pursuant to
the plan.

12. Other Provisions

Measures will be taken during remedy construction activities to minimize the
noise and dust impacts of construction upon the surrounding community.
Fugitive dust emissions will be monitored and controlled in a manner to
ensure that they comply with the standards contained in Part 55, Air Pollution
Control, of the NREPA.

13.Five-Year Review

Because this remedy will result in hazardous substances remaining on-site
above health-based and ecological-based levels, a review will need to be
conducted within five years after commencement of the RA, and every five
years thereafter. This review will be done to evaluate whether the remedy
continues to provide adequate protection of human health and the
environment and determine if any additional action is needed for the remedy
to be protective.
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J. STATUTORY DETERMINATIONS

As explained at length below, the selected remedy is consistent with the
requirements of Section 121 of CERCLA to:

hOwON =

Protect human health and the environment.

Comply with ARARs.

Be cost-effective.

Utilize permanent solutions and alternative treatment technologies or
resource recovery technologies to the maximum extent practicable.

Although the selected remedy does not satisfy the CERCLA’s preference for
treatment as a principal element of the remedy, such treatment was not
considered necessary to ensure protectiveness at the 12 St.-OU4.

1.

Protection of Human Health and the Environment

The presence of PCBs at concentrations exceeding applicable criteria and
ecological and human health based threshold values in areas outside the
landfill is evidence of past and on-going releases. The possibility of failure of
the sides of the landfill, especially the side between the landfill and the
Kalamazoo River including the former powerhouse discharge channel, is
recognized as a threatened future release of PCBs into the environment.
The on-going release of PCBs to the environment is occurring from the PCB-
contaminated residuals, soils, and sediments located in the landfill,
woodland, wetlands, adjacent property, and the former powerhouse
discharge channel. The data from the Lake Michigan Mass Balance Study
indicates that at least 30 kilograms per year of PCB is being discharged from
the Site into Lake Michigan. This action will reduce and control the migration
of PCBs from the 12" St.-OUA4.

Following consolidation of the excavated material, the cap and containment
system will provide a barrier that will control or eliminate the PCB exposure
pathways, and will reduce precipitation infiltration through the residuals over
time, thereby reducing the potential for additional leachate formation. The
containment system will eliminate the erosion of contaminated material from
the landfill. Engineering and institutional controls in the form of fencing and
posting, along with deed restrictions, will further reduce the likelihood of
human exposure to PCBs at the 12" St.-OU4.



No unacceptable short-term risks or cross-media impacts will be caused by
implementation of the remedy. As mentioned above, mitigative measures will
be taken during excavation and construction activities to minimize noise and
dust, siltation and contaminant release to the Kalamazoo River and
surrounding community.

Compliance with ARARs

The selected remedy will comply with the federal and/or state ARARs
(categorized as chemical-specific, location-specific, and action-specific)
listed below.

a. Chemical-specific ARARs
Chemical-specific ARARSs regulate the release of specific substances
which have certain chemical characteristics. Chemical-specific ARARs
typically determine the extent of cleanup at a site.

Federal Chemical-Specific ARARs:

TSCA

TSCA's PCB Remediation Waste Rule, 40 CFR § 761.61 et seq. provides
cleanup and disposal options for PCB remediation waste. PCB
remediation waste is that waste containing PCBs as a result of the spill,
release, or other unauthorized disposal at a concentration, for purpose of
this OU, equal to or greater than 50 ppm.

The Remedial Alternative selected in this ROD provides for disposal of the
PCB remediation waste at this OU by means of the risk-based disposal
method provided in 40 CFR § 761.61(c). This federal regulation allows
the U.S. EPA Superfund Division Director, in consultation with the TSCA
program under which disposal is to occur, to make a determination that a
proposed disposal method will not pose an unreasonable risk of injury to
health or to the environment.

Through its request for concurrence on this ROD to the U.S. EPA
Superfund Division Director, in consultation with the TSCA program, the
MDEQ has applied pursuant to 40 CFR § 761.61(c)(1) for approval of the
proposed disposal method, i.e. consolidation of the wastes and capping.
During the RI/FS process for this 121" St.-OU4, the MDEQ has submitted
to the U.S. EPA the information described in the notification required by
40 CFR § 761.61(a)(3), or its equivalent. The concurrence of the U.S.
EPA Superfund Division Director, in consultation with the TSCA program,
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with the remedy selected in this ROD represents the U.S. EPA’s written
approval, pursuant to 40 CFR § 761.61(c)(2), of the MDEQ’s application,
and U.S. EPA'’s concurrence with the MDEQ'’s conclusion that the method
of disposal selected in this ROD will not pose an unreasonable risk of
injury to health or to the environment.

The conclusion that the consolidation and capping disposal method
proposed in this ROD does not pose an unreasonable risk of injury to
human health or to the environment is supported by all of the data
collected in the RI. As an initial matter, most of the contaminated
materials that will be disposed of in the landfill are not, by definition, PCB
remediation wastes because the level of PCB contamination is below 50
ppm. The contaminated residuals in the landfill have had the opportunity
to naturally settle for many years. The base of the contaminated residuals
will have had time to dewater and establish a dense low hydraulic
conductivity zone. Tests show that the residuals are relatively
impermeable. These factors should reduce the likelihood that leachate, if
produced, can escape from the new landfill. In any event, soil
investigations to be conducted during the RD phase of this remedy will
establish whether leachate is present or will be generated by compressing
the residuals. The risk of leachate release will be evaluated and, if
hazardous leachate is present in quantities that should be addressed, this
remedy provides for installation of a leachate collection system.

The proposed cap will ensure that terrestrial biota are no longer exposed
to the PCB-contaminated wastes in the landfill. The sides and slopes of
the landfill will be constructed to withstand flooding that statistically occurs
only once in every 500 years. This construction standard, along with the
buffer zone that will be created between the former powerhouse discharge
channel and the landfill, should ensure that the aquatic biota in the
Kalamazoo River are no longer exposed to PCB-contaminated materials
eroding from the landfill area. In short, no significant reduction in long-
term risks to human health and the environment would be achieved by
disposing of these contaminated materials off-site. In fact, off-site
disposal carries the potential of additional short-term risks to excavation
and transportation personnel.

In summary, this remedial alternative will achieve the TSCA ARAR by
implementing a risk-based disposal method. The disposal method
selected in this ROD comprises: (1) consolidation of the PCB-
contaminated materials into the existing landfill area; (2) the creation of a
buffer zone between the former powerhouse discharge channel and the
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landfill; (3) capping of the landfill in a manner that complies with all
applicable Michigan requirements; and (4) if necessary, installation of a
leachate collection system. This disposal method will pose no
unreasonable risk to human health or the environment.

CWA - Ambient Water Quality Criteria:

This act and criteria establish monitoring requirements for the discharge of
waste treatment effluents to waters of the United States. They are
applicable to the surface water discharges resulting from excavation and
dewatering of soils, sediments, or residuals from the former powerhouse
discharge channel, wetlands, woodlands, and adjacent property.

Federal WPCA - Toxic Pollution Standards:
This act would be applicable to the discharge to the Kalamazoo River of
water from all dewatering activities.

State Chemical-Specific ARARS:

Part 201, Environmental Remediation, of the NREPA provides for the
identification, risk assessment, evaluation, and remediation of
contaminated sites within the state; therefore, Part 201, Environmental
Remediation, of the NREPA is applicable to the 12™ St.-OU4. The statute
and its rules provide, inter alia, that RAs shall be protective of human
health, safety and welfare, and the environment of the state. Part 201,
Environmental Remediation, of the NREPA, in particular those in Section
20120a and 20120b, specifies that a RA shall achieve a degree of
protectiveness appropriate for the use of the property, in this case, the
12" St.-OU4.

Part 31, Water Resources Protection, of the NREPA establishes effluent -
standards in accordance with the federal WPCA and the CWA, and also
establishes rules specifying standards for several water quality
parameters including PCBs. Part 31, Water Resources Protection, of the
NREPA, would be applicable to the discharge of water from the site to the
Kalamazoo River.

. Location-Specific ARARs

Location-specific ARARs are those requirements that relate to the
geographical position of a site. These include:
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State Location-Specific ARARs:

Part 115, Solid Waste Management, of the NREPA:

Part 115, Solid Waste Management, of the NREPA contains regulations
regarding the construction, operation, and closure of sanitary landfills,
solid waste transfer facilities, and solid waste processing plants.

. Action-Specific ARARs
Action-Specific ARARs are requirements that define acceptable treatment
and disposal procedures for hazardous substances.

Federal Action-Specific ARARs:

CWA:

The CWA establishes site-specific pollutant limitations and performance
standards that are designed to protect surface water quality. Types of
discharges regulated under the CWA include discharge to surface water,
indirect discharge to a publicly owned treatment works (POTW), and
discharge of dredge or fill materials to United States waters. This act is
relevant to the treatment and discharge of water to the Kalamazoo River
or POTW from the dewatering operations.

Rivers & Harbor Act:

The Rivers & Harbor Act prohibits unauthorized obstruction or alteration of
any navigable water in the United States (dredging, fill, cofferdams, etc.).
It also requires that federal agencies, where possible, avoid or minimize
adverse impacts of federal actions upon wetlands and floodplains.
Remedial activities, which may require a permit to perform, must be
conducted in such a way that they will avoid unacceptable obstruction or
alteration of the Kalamazoo River channel.

Clean Air Act:

The Clean Air Act establishes requirements for constituent emission rates
in accordance with national ambient air quality standards. Excavation and
cap construction activities will be regulated by the Clean Air Act.

TSCA: _
TSCA’s PCB Remediation Waste Rule, 40 CFR, Section 761.67 provides
the requirements for the disposal of PCB-contaminated wastes, and would
therefore be applicable to this remedy.
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State Action-Specific ARARs:

Part 91, Soil Erosion and Sedimentation Control, of the NREPA:

This part regulates earth changes, including cut and fill activities which
may contribute to soil erosion and sedimentation of surface water.

Part 91, Soil Erosion and Sedimentation Control, of the NREPA would
apply to any such activity where more than one acre of land is affected or
the regulated action occurs within 500 feet of a lake or stream. Part 91,
Soil Erosion and Sedimentation Control, of the NREPA would be
applicable to the cap construction activities since these actions could
impact the Kalamazoo River, which is less than 500 feet from the 12" St.-
Oou4.

Part 301, Inland Lakes and Streams, of the NREPA:

Part 301, Inland Lakes and Streams, of the NREPA regulates the
dredging or filling of lake or stream bottoms. Activities associated with the
selected remedy, sediment removal, and berm stabilization are regulated
under this part due to the proximity of the 12" St.-OU4 to the Kalamazoo
River.

Part 115, Solid Waste Management, of the NREPA:

Part 115, Solid Waste Management, of the NREPA contains regulations
regarding the construction, operation, and closure of sanitary landfills,
solid waste transfer facilities, and solid waste processing plants.

Part 31, Water Resources Protection, of the NREPA:

Part 31, Water Resources Protection, of the NREPA establishes rules
regarding water and wastewater discharges. This is applicable for
discharge of waters to the Kalamazoo River. Part 31, Water Resources
Protection, of the NREPA also includes the rules regarding permit
requirements for discharges.

Part 55, Air Poliution Control, of the NREPA:

Rules prohibiting the emission of air contaminants in quantities which
have injurious effects on human health, animal life, plant life of significant
economic value, and/or property are established in Part 55, Air Pollution
Control, of the NREPA. This would be applicable to excavation and cap
construction activities. During the construction of the RA, the total
emissions from the entire site shall comply with the secondary risk
screening level (SRSL) for PCB. The SRSL for PCB based upon an
incremental cancer risk of 1 in 100,000 is 0.02 ug/m3 (micrograms per
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cubic meter) applied at the 12" St.-OU4 perimeter. At a perimeter
location where the adjacent property is an industrial property or a public
roadway, Rule 225 (3)b allows for compliance with the SRSL muiltiplied by
a factor of 10. Where the adjacent property is not an industrial property or
public roadway, the perimeter location shall comply with the SRSL.

Michigan Occupational Safety and Health Act 154 (MIOSHA):
MIOSHA establishes the rules for safety standards in the work place and
is applicable to the remediation activities.

Part 201, Environmental Remediation, of the NREPA:

Part 201, Environmental Remediation, of the NREPA provides for the
evaluation and remediation of contaminated sites within the state. The
MDEQ has determined that Part 201, Environmental Remediation, of the
NREPA is applicable to the 12" St.-OU4. Part 201, Environmental
Remediation, of the NREPA requires that RAs be protective of human
health, safety and welfare, and the environment.

Part 303, Wetland Protection, of the NREPA:
Regulates activities conducted in wetlands as well as mitigation of
wetlands.

3. Cost-Effectiveness

The selected remedy for the 12" St.-OU4 has the least cost of those
remedies that provides an acceptable degree of protectiveness, compared to
the other alternatives evaluated formally in this ROD and informally through
analysis and comparison with the alternatives considered as part of the KHL-
OU3 remedy selection process. Capital costs are the direct and indirect
costs and O&M costs refer to long-term, post-construction measures
necessary to ensure continued effectiveness of a RA. Total net present
worth cost represents the sum of money, if invested in the base year and
disbursed as needed, that would be sufficient to cover costs of a remedy over
its planned life (assumed to be 30 years for comparison purposes).

Alternative 2 will be effective in the long-term due to the significant reduction
of the mobility of the PCBs achieved through excavation of residuals that are
contiguous with the landfill and containment of these materials with the
materials in the landfill.

4. Utilization of Permanent Solutions and Alternative Treatment Technologies to
the Maximum Extent Practicable
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The state of Michigan has determined that the selected remedy provides the
best balance in terms of long-term effectiveness and permanence, reduction
of toxicity, mobility, or volume of contaminants through treatment, short-term
effectiveness, implementability, and cost, taking into consideration
acceptance by the U.S. EPA and the community.

The selected remedy includes excavation of residual material from the
woodland, wetlands, adjacent property, and from the portion of the former
powerhouse discharge channel where residuals have eroded into the channel
from the landfill; relocation of these materials back into the landfill; installation
and maintenance of a landfill containment system; restoration of areas
affected by the RA; groundwater monitoring; gas venting and/or leachate
collection systems (if necessary), and access and land use restrictions.

5. Preference for Treatment as a Principal Element

The state of Michigan believes that the selected remedy is protective of
human health and the environment and utilizes permanent solutions and
alternative technologies to the extent practicable. The remedy, however,
does not satisfy the statutory preference for treatment of the hazardous
substances present as a principal element because additional treatment of
the source areas of the landfill would not be practicable and too costly as
compared to ensuring the long-term containment of the hazardous substance
at the site.

6. Five-Year Review Requirements

Because this remedy will result in hazardous substances, pollutants, or
contaminants remaining on-site above levels that allow for unlimited use and
unrestricted exposure, a statutory review will be conducted within five years
after initiation of the RA to ensure that the remedy is, or will be, protective of
human health and the environment.

K. SUMMARY

The selected remedy will satisfy the statutory requirements established in
Section 121 of the CERCLA, as amended by the Superfund Amendments and
Reauthorization Act of 1986, to protect human health and the environment. It
complies with all ARARs, will provide overall effectiveness appropriate to its
costs and will use permanent solutions and alternative treatment technologies to
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the maximum extent practicable. Treatment is not a component of the selected
remedy because an attempt to treat the PCBs in the soils, sediments, and

residuals at the 12" St.-OU4 would not provide sufficient additional risk reduction
in relation to increased cost.



RESPONSIVENESS SUMMARY

The public participation requirements of the CERCLA Sections 113 (k)(2)(i-v) and
117 have been met during the remedy selection process. Section 113 (k)(2)(i-v) and
117 of the CERCLA require the state as the lead agency to respond “to each of the
significant comments, criticisms, and new data submitted in written or oral
presentations” on a Proposed Plan for an RA. The Responsiveness Summary
addresses the concerns expressed by the public, PRPs, and governmental bodies in
written and oral comments received by the MDEQ regarding the preferred
altarnative for the 12" St.-OU4. The public supports the preferred alternative.

OVERVIEW

The MDEQ has established the Citizens Advisory Committee (CAC) and the
Government Advisory Committee (GAC) to enhance public participation. The CAC
is comprised of local residents and the GAC is comprised of all interested elected
officials from local, state, and federal governments. A list of meetin%1 dates,
attendees, and topics discussed at each meeting concerning the 12" St.-OU4 can
be found in Attachment 1 of this ROD.

At the time of the public comment period, the MDEQ as lead agency, in consultation
wilth the U.S. EPA, the support agency, had proposed a preferred alternative for the
12" St.-OU4. The preferred alternative addresses the PCB-contaminated soils,
sediments, and residuals associated with the 12" St.-OU4. The preferred
altarnative specified in the ROD includes relocating PCB-contaminated material
back into the landfill, capping and containment of the landfill, restoration of affected
areas, and long-term monitoring. Prior to construction of the containment system,
the PCB-contaminated soils, sediments, and residuals from the landfill sides,
wecodland, wetlands, adjacent property, and residuals in the former powerhouse
discharge channel that are contiguous with the landfill, will be excavated and
returned to the landfill.

Based on the comments received during the public comment period, the selected
alternative was generally supported. The residents would prefer not to have a non-
productive zone (i.e., the closed landfill) in their community and their comments
dealt with issues of the long-term effectiveness of the selected alternative. The
PRPs generally support the preferred alternative.

These sections follow:

3 Background on Community Involvement and Concerns
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O Summary of Comments Received During the Public Comment Period and the
MDEQ’s Responses

BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS

Prior to the 12" St.-OU4 being included in the Site as a source area, community
involvement was non-existent. Since the 12" St.-OU4 became part of the
Superfund site, the MDEQ has issued 12 progress reports/fact sheets and hosted
22 public meetings. These meetings and reports covered the time period from the
placement of the Site on the NPL, to the Proposed Plan meeting for the 12" St.-
OU4. During the public meetings the MDEQ provided background information on
the 12" St.-OUA4, explained the Superfund process, and provided details of the
upcoming investigations and their findings. During July 1993, the MDEQ issued a
fact sheet describing the Rl work being conducted at the 12" St.-OU4. All phases
of the RI/FS were completed by July 1997. The MDEQ issued other fact sheets
end progress reports summarizing the results of the test pit investigation and RI.
Results of the test pit investigation were presented to the GAC/CAC on August 18,
1993. The majority of the Rl results were presented to the GAC/CAC on July 20,
1994. Some additional RI findings were reported at a GAC/CAC meeting held
June 12, 1996. The test pitting, RI, and FS reports were released to the public
and placed in the six information repositories, listed in Table 2, in February 1994,
October 1996, and July 1997, respectively. The Proposed Plan was also released
for public review in July 1997. The Administrative Record has been made
available to the public at the Superfund Section of the MDEQ in Lansing,
Michigan. General site information may also be reviewed at the six information
repositories established at the locations shown in Table 2.

TABLE 2

Allegan Public Library
331 Hubbard Street
Allegan, Michigan
61€-673-4625

Charles Ransom Library
180 South Sherwood
Plainwell, Michigan
616-685-8024

Saugatuck-Douglas District
Library

Center Street

Douglas, Michigan
616-857-8241

Kalamazoo Public
Library

316 South Rose
Kalamazoo, Michigan
616-342-9837

Otsego District Library
219 South Farmer
Otsego, Michigan
616-694-9690

Waldo Library

Western Michigan University
Kalamazoo, Michigan
616-387-5156
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A public meeting was held on August 13, 1997, to discuss the Proposed Plan.
The meeting was attended by approximately 25 persons, including local residents
and representatives of the PRPs. At the meetin%, representatives from the MDEQ
and the PRPs answered questions about the 12" St.-OU4 and the remedial
alternative under consideration. Formal oral comments on the Proposed Plan
were documented by a court reporter. A verbatim transcript of questions and
answers, and public comments during the public meeting has been placed in the
information repositories and Administrative Record. Written comments were
accepted at the meeting and by mail and were also placed in the information
repositories.

The Proposed Plan was available for public comment from July 30, 1997, through
August 30, 1997. Based upon a request for an extension, the MDEQ extended
the comment period an additional 15-days. Comments received during this public
comment period were reviewed, and the MDEQ responses are included in this
Responsiveness Summary. Advertisements announcing the availability of the
PProposed Plan and start of the public comment period were published in the
Kalamazoo Gazette, the Union Enterprise, Allegan County News & Gazette,
Holland Sentinel, and the Kalamazoo Gazette-North.

Summary of Comments Received

Comment 1

One commenter stated that the proposed remedy is not in the public interest
because it does not consider possible damage to health.

Response 1

A risk assessment was conducted on the KHL-OU3 and used for the 12™ St.-OU4
clue to similarities between the two landfills. Both landfills consist of similar
rnaterials, have the same chemical of concern, and have similar human and
ecological receptors and pathways. They also show similar PCB trends: PCB
concentration increases with depth in the landfill, no PCBs were detected in the
groundwater, and PCBs have migrated into the Kalamazoo River from both of
these areas. Human health risk was assessed for exposure to PCBs through
inhalation of dust particles by on-site workers, dermal contact with residuals, and
ingestion of contaminated soils/residuals. Although the noncarcinogenic risks
were determined not to be of concern, the risk associated with the exposure to the
carcinogen PCB for on-site workers, trespassers, and anglers was determined to
provide an unacceptable risk.
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As stated in the CERCLA, all remedies must meet the threshold criterion of being
grotective of human health and the environment. It has been determined that the
remedy selected for the 12" St.-OU4 meets this criterion. Consolidating residuals
that have migrated from the landfill into the surrounding woodland, wetlands,
adjacent property, and the former powerhouse discharge channel of the
kalamazoo River in the vicinity of the landfill will reduce the areal extent of PCB-
containing materials. Capping the residuals consistent with Part 115, Solid Waste
Management, of the NREPA will significantly reduce or eliminate the potential
exposure and risks associated with inhalation, dermal contact, and ingestion of
residuals. Berm construction with slope stabilization, in combination with the
landfill cap, will further reduce or eliminate erosion of PCBs into the area
surrounding the landfill, thereby reducing potential exposure to PCBs. Institutional
controls will also be implemented to restrict access and future use of the Site in
crder to protect public health, safety and welfare, and the environment.

Comment 2

One commenter was concerned that ease and cost were the only thoughts
involved in the selection of a remedy.

Response 2

In accordance with the CERCLA and the NCP, the remedial alternatives were
evaluated against nine criteria. The criteria are grouped into three categories:
threshold, primary balancing, and modifying. The first of these, threshold criteria,
consists of protection of human health and the environment and compliance of
ARARs. A remedy can only be considered for implementation if it meets these
criteria. The primary balancing criteria category contains long-term effectiveness
and permanence; reduction of toxicity, mobility, or volume through treatment;
short-term effectiveness; implementability; and cost. These criteria are used to
compare the remedial alternatives against one another. The modifying criteria,
consisting of support agency and community acceptance, are used to assess
U.S. EPA and community support of the remedy. The preferred alternative can be
modified based on the U.S. EPA’s and community’s comments on the Proposed
Plan.

Ease (or implementability) and cost were categorized as primary balancing criteria
and were therefore used to compare one alternative to another. These two criteria
were considered as part of the nine criteria as the NCP requires but were not given
any more weight than other primary balancing criteria. However, prior to
comparing the remedy to the primary balancing criteria it was determined that the
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remedy met the threshold criteria of being protective of human health and the
environment and complied with ARARs.

Comment 3

One commenter stated that soils behind the dams and “hot spots” in the river
should be addressed before the landfill is capped.

Response 3

The first step in the strategy for the remediation of this site is to shut-off the
external sources of PCB to the Kalamazoo River and Portage Creek. Beginning at
the upstream locations, major external sources of PCB include the landfill, the
King Highway Landfill, the Willow Boulevard/A-Site, and the Allied Paper property.
Once the external sources are controlled, we can begin with the river. During this
RA, however, a portion of the area of the Kalamazoo River known as the former
powerhouse discharge channel shall be remediated.

Comment 4

Three commenters and the Kalamazoo River Protection Association (KRPA)
stated that containment walls or berms are needed at the landfill due to its
proximity to the river. The KRPA suggested using 300 feet of impenetrable
materials, including a bulkhead or seawall for support and erosion control.

Response 4

The new containment system will increase side slope stability and
eliminate/reduce erosion. ltems such as the composition of materials, height of
the new containment system to be installed, and the side slopes to be stabilized
shall be determined during RD. In addition, a buffer zone of adequate distance
shall be created to ensure that, for the lifetime of the remedy, no hydraulic
connection will exist between the wastes in the landfill and the Kalamazoo
River/former powerhouse discharge channel.

Comment 5

Four commenters expressed a concern over the recreational use and aesthetics of
the landfill after the remedy is implemented. Several persons suggested that the
landfill be used as a scenic stop along the future river trail walkway, a boat ramp,
or a park. Two commenters stated that the local habitat should be restored to high
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quality after the landfill is capped. Another suggested that any rip-rap next to the
Kalamazoo River be dressed to be aesthetically pleasing.

Response 5

After disposal of PCB-contaminated materials back into the landfill and capping,
the landfill shall be seeded and maintained to provide an aesthetically acceptable
appearance. The type of vegetation shall be selected during the RD process.
The RD process shall also determine what kind of erosional control structures
would be necessary at the 12" St.-OU4.

Although the post-closure plan for the landfill will necessarily include institutional
controls such as access restrictions as required by Part 201, Environmental

lemediation, of the NREPA, the remedy is not expected to prohibit the restoration
kack to high quality habitat.

Comment 6

Many commenters stated their support of the remedy because it prevents
contaminants from migrating to the Kalamazoo River and Lake Michigan.

Response 6

The MDEQ acknowledges these comments.
Comment 7

Six commenters, the KRPA, and the Michigan United Conservation Club (MUCC)
stated that the landfill should be moved out of the 100-year floodplain of the
Kalamazoo River.

Response 7

Off-site disposal of the landfill contents (i.e., PCB-contaminated residuals) was
evaluated as a possible remedial alternative in the Alternative Arrays Document
and the Focused Feasibility Study (FFS) for the KHL-OU3. For the reasons stated
in the KHL-OU3 ROD, this alternative was not selected. The MDEQ determined
there, as it has here, that the cap and containment alternative satisfies all of the
raquirements of the CERCLA and Part 201, Environmental Remediation, of the
NREPA. Moreover, it has been determined that the landfill is out of the 100-year
food elevation. The RD process shall address the erosion protection necessary to
protect the containment system from the erosional effects of a 500-year flood.
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Comment 8

One commenter and the KRPA insisted that all sediments and residuals outside
tne landfill be removed down to 0.33 ppm Method of Detection Level to be
protective of wildlife, especially sensitive receptors such as mink.

Response 8

This RA shall excavate the PCB-contaminated material that eroded from the
landfill into the adjacent areas and relocate that material back into the landfill.
Post-excavation sampling will be conducted and a final determination whether or
riot additional response actions are necessary will be made as part of the ROD for
the Phase | portion of the Kalamazoo River.

Comment 9

One commenter stated that the flexible membrane liner (FML) should be able to
withstand burrowing animals such as woodchucks and muskrats. Another asked if
clata exists to show how brittle the FML becomes when exposed to long cold
periods.

Response 9

Construction of the landfill capping is consistent with the requirements of Part 115,
Solid Waste Management, of the NREPA. The cap shall consist of a six-inch
topsoil layer underlain by a barrier layer at least two feet in depth, a 30-mil thick
FML and a six-inch granular fill layer. The MDEQ Waste Management Division
has determined that a barrier layer at least two feet thick will protect against
freeze/thaw damage to the FML, even when subject to long cold periods. To
control damage from burrowing animals, a monitoring repair and animal control
program shall be implemented.

Comment 10

Two commenters were concerned that capping provides a temporary solution to
the PCB contamination rather than a permanent one. One person stated that the
remedy should eliminate rather than reduce the potential migration of PCBs into
the Kalamazoo River.
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Response 10

I maintained properly, the landfill cap should provide long-term protection of
human heaith and the environment. Residuals containing PCBs will be confined
beneath the cap and therefore will not come into contact with humans or wildlife.
With proper construction and maintenance of the cap, the remedy W|II adequately
control the release of PCBs to the environment.

Comment 11

The KRPA and one other commenter insisted that the PRPs be financially
accountable for cleaning and restoring the Site.

Response 11

The PRPs for the Site, Millennium Holdings, Inc./Allied Paper, Inc., Georgia-Pacific
Corporation, Simpson-Plainwell Paper Company, and James River Corporation
signed an AOC (DFO-ERD-91-001) with the state of Michigan in 1991. Under the
AOC, the PRPs have agreed to fund and conduct the Rl and FS and reimburse
the state for oversight. When the ROD for the 12" St.-OU4 is signed, the PRPs
will be given the opportunity to implement the chosen remedy. If they decline, the
U.S. EPA and MDEQ will conduct the cleanup with money from the Superfund and
state appropriations and pursue reimbursement from the PRPs.

Comment 12

Three commenters and the KRPA expressed a concern that the cap may not stop
erosion from river meander. They added that, since the residuals are present
below the mean water level of the river, everyday erosion may have a significant
effect on the landfill. The KRPA added that, if the dam is removed or fails, the
river may cut into the landfill.

Response 12

Detailed specifications of the landfill cap and associated erosion control measures
will be determined in the RD phase of the Superfund process. New containment
system construction, placement of erosion protection, and a buffer zone between
tne landfill and the Kalamazoo River should adequately protect against the
everyday erosive forces of the river. Protection against a 500-year flood event will
be incorporated into the final cap design. This includes construction of a new
containment system and erosion protection that extends to a minimum elevation of
707 feet MSL, which is approximately two feet above the 100-year flood elevation.
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If dam removal is undertaken, it will be done in a manner that is consistent with the
remedy. If the river starts to meander, the PRPs would be required to take actions
that assure the integrity of the cap and containment system.

Comment 13

Two persons and the KRPA commented that visual criteria should not be used
when dredging the river or consolidating waste from outside the landfill
boundaries.

Response 13

A visual criterion is being used to direct the excavation of the residual material that
has eroded from the landfill. Verification sampling will be performed after removal
is complete. A decision on whether additional response actions are necessary will
be included as part of the ROD for the Phase | portion of the Kalamazoo River.

(Comment 14

The KRPA commented that more sampling is necessary in the area to determine
the amount of residuals present.

Response 14

The amount of residuals present was estimated by reviewing historical information,
conducting 16 test pits and several soil borings, installing 15 monitor wells and
three leachate wells, and conducting field reconnaissance along the periphery of
the landfill in the adjacent properties. Samples were collected from within the
landfill as well as from locations outside the landfill. Laboratory analyses of soil.
sediment, and residuals, and visual classification of deposits have been recorded.
The MDEQ has determined that the Rl sampling and field reconnaissance was
adequate to estimate the extent of PCB contamination. Additional investigation
will, however, be conducted during the design of the excavation and disposal
activities to better define the extent of material impacted with PCBs.

Comment 15

The KRPA and one commenter proposed the use of a nearbfx gravel pit as a
landfill in which the PCB-contaminated residuals from the 12 St.-OU4 could be

placed.
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Response 15

The MDEQ evaluated the option of transporting the PCB-contaminated residuals
to an off-site location in the removal alternative evaluated in the FFS for the KHL-
OU3, which is directly applicable to the 12" St.-OU4. The preferred alternative
was the cap and containment alternative.

Comment 16

The KRPA stated that presumptive remedies should not be used at the12™ St.-
U4 due to the differences between it and the KHL-OU3. The differences
mentioned were that the King Highway Landfill has a berm and the landfill has no
berms and is by a wetland and a dam.

Response 16

The presumptive remedy approach was proposed for the landfill due to its
similarity to the King Highway Landfill:

(] Each landfill is comprised of large amounts of paper-making residuals
which contain PCBs. Residuals in each landfill were generated from the
same paper manufacturing process.

0 Each landfill accepted paper-making residuals produced during the same
time period.
[ Each landfill is adjacent to the Kalamazoo River and floodplain.

The differences between the landfill and the King Highway Landfill were examined
and determined not significant enough to change the selection of the remedy itself.
Containment and capping will provide adequate protection of human health and
the environment at both the King Highway Landfill and the landfill.

Comment 17

The KRPA commented that there has not been an adequate risk assessment for
the 12" St.-OU4.
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Response 17

The risk assessment conducted for the KHL-OU3 was determined to be generally
applicable to the 12" St.-OU4. In addition, a Site-wide BERA (June 1999 and
August 2000 addendum) has been completed.

Comment 18

The KRPA stated that, as the paper waste (excluding PCBs) breaks down,
chemical changes will create a need for groundwater monitoring. Another
commenter asked whether the remedy adequately protects groundwater in the
future.

Response 18

The implementation of a long-term groundwater monitoring plan compliant with
Part 201, Environmental Remediation, of the NREPA and the TSCA (40 CFR
Section 761.61(c)) will ensure effectiveness of the remedy. The details of the
rnonitoring plan will be determined in the RD stage of the Superfund process.

Comment 19

The KRPA and the MUCC stated that the hydraulic vacuum dredge is a more
environmentally sound method for dredging than the backhoe.

Response 19

The MDEQ determined that removal of the residual material in the former
powerhouse discharge channel that is contiguous with the landfill will be most
effective by enclosing the area with sheet piling, dewatering, then excavating the
material and relocating it back into the landfill. Proper siltation controls will be
implemented during the procedure.

Comment 20

The KRPA expressed a concern that the remedy selected for the 12" St.-OU4 will
set precedence at the other iandfills within the Site.
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Response 20

E:xcept as noted in this ROD with regard to the relevance of the KHL-OU3 to the
remedy selection for this 12t St.-OU4, the individual OUs at the Site have been (or
will be) investigated and evaluated separately. This approach is consistent with
the AOC between the MDEQ and the PRPs, and also is consistent with the
CERCLA, the NCP, and Part 201, Environmental Remediation, of the NREPA.

The various reaches of the river, and within each individual river OU need to be
treated on a case by case basis. It is not likely that one remedial alternative, or
technology, will be adequate to address the variety of conditions in and along the
Kalamazoo River and Portage Creek.
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Attachment 1
Community Relations Activities for the 12™ St.-OU4 of the Allied Paper, Inc./Portage
Creek/Kalamazoo River Superfund Site

Cornmunity relations activities conducted for the 12" St.-OU4 include:

December 5, 1990 Pre-meeting With Local Officials

A meeting was held with local elected officials prior to the general public meeting on the
scoping of the RI. The site history, Superfund process, RI, and the TAG were
discussed.

December 12, 1990 Public Information Meeting

The start of the scoping process for the Rl was announced. Held in the city of
Kalamazoo, this meeting provided information about site history, the Superfund
process, the Rl and the TAG. It was also the first meeting since the site was placed on
the NPL.

March 19, 1991 Public Information Meeting

The MDEQ and MDCH met with the citizens of the Edison, Homecrest Circle, Milwood,
Westnedge Hill, and Vine neighborhoods at their request to provide information and
discuss issues of concern. Site history, the Superfund process, the AOC, and risk
asse:ssments were discussed.

January 15, 1992 Public Information Meeting

Progress on the development of the RI/FS work plan and site status were presented at
the rneeting held in the city of Allegan. The KRPA discussed the TAG.

December 2, 1992 Public Information Meeting

Representatives from the MDEQ, EPA, and the KRPA met to discuss the community
relations role of the KRPA as the TAG recipient'. To assist the KRPA in reviewing and
preparing comments on the documents generated and technical issues discussed
concerning the site, the KRPA has used funding provided by the EPA under a TAG to
retain consultants.

1 As a recipient of the EPA's TAG, the KRPA has been selected to represent the citizens of the state of Michigan in matters
concerning the Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund site. As the TAG representative, it is the responsibility
of the KRPA to provide an opportunity to all public groups and concemed citizens to voice their concerns and opinions to the MDEQ
through the KRPA. .



January 13, 1993 GAC Meeting

Twenty participants from local governments were present at the meeting held in the city
council chambers in the city of Plainwell. The January 1993 Site Problem Statement
was distributed and discussed and Progress Report #5 concerning the Rl was reviewed.

February 17, 1993 Public Information Meeting

A progress report on work plan development for the Rl was presented. The MDEQ
project managers explained the Superfund process and discussed the OU work plan. A
brief overview of the Portage Creek/Kalamazoo River work plan was also presented.

February 23, 1993 GAC Meeting

The MDEQ and GAC members discussed OU work plans at the meeting held at the
Parchment City Hall.

March 3, 1993 Public Information Meeting

A progress report on the Rl was presented at the meeting which was held in the city of
Allegan. MDEQ project managers presented an explanation of the Superfund process
and discussed the Portage Creek/Kalamazoo River work plan development. A brief
overview of the OU work plan was also presented.

March 10, 1993 GAC Meeting

RI work plans for Portage Creek/Kalamazoo River and the OUs were discussed at the
meeting which was held in the Kalamazoo Township Hall.

March 18, 1993 CAC Meeting

The MDEQ project managers presented a description of the Superfund process, an
overview of work plan development, and other site information. The KRPA was
introcluced to the public. There was a presentation on the Area of Concern program, a
program administered by the SWQD that addresses a variety of issues related to the
river basin. The meeting was held at the Plainwell Comfort Inn in the city of Plainwell.

April 14, 1993 CAC Meeting

The proposed test pit investigation of the 12" Street Landfill in Plainwell was discussed
at the Plainwell Comfort Inn in the city of Plainwell.



Jun2 23, 1993 GAC Meeting

Discussions were held on: (1) preliminary health assessment, (2) human health risk
assessment, (3) ecological risk assessment, and (4) the fish consumption advisory in
effect for sections of the river.

August 18, 1993 GAC Meeting

The 12" Street Landfill OU test pit investigation was addressed and the status of the Rl
and Biota Sampling Plan was updated. The meeting was held in the Cooper Township
Hall in Cooper Township.

August 18, 1993 CAC Meeting

The 12 Street Landfill OU test pit investigation was addressed and the status of the RI
and Biota Sampling Plan was updated. The meeting was held at the Plainwell Comfort
Inn in Plainwell.

November 3. 1993 CAC Meeting

The MDEQ project manager discussed the Superfund process. The BBL project
manager gave a progress report and update on the site Rl. The schedule for submittal
of draft documents to the MDEQ was distributed and discussed. The meeting was held
at the Plainwell Comfort Inn in Plainwell.

November 3, 1993 GAC Meeting

The MDEQ project manager discussed the Superfund process. The BBL project
manager gave a progress report and update on the site Rl. The schedule for submittal
of draft documents to the MDEQ was distributed and discussed. The meeting was held
at the Plainwell Comfort Inn in Plainwell.

-November 18, 1993 Presentation to the Kalamazoo Environmental Council

The MDEQ project manager gave a presentétion on the Superfund process, an update
on site progress, and an overview of the processes taking place. Future expectations
related to the Rl were also discussed.

December 8, 1993 Public Information Meeting-Progress Update

The MDEQ provided an overview of the Superfund program and an update on the
progress being made in the 12'" St.-OU4 and site RI. Additional comments were
provided by the KRPA. Approximately 40 people attended the meeting, which was held
at the Comfort Inn in Piainwell. _



May 18, 1994 GAC Meeting, CAC Meeting

The BBL project manager presented the results of the Rl air monitoring from the four
OUs. The MDEQ project manager gave a site update and led the question and answer
period. The meetings were held at the Comfort Inn in Plainwell.

July 20, 1994 GAC Meeting, CAC Meeting

The project manager from Geraghty & Miller, Inc., discussed the 12" Street Landfill Rl
results. The MDEQ project managers opened the meeting and discussed the current
site status. The upcoming meeting for the King Highway Landfill Proposed Plan was
announced. '

March 8, 1995 Combined GAC and CAC Meeting

The KHL-OU3 was discussed, as well as additional Rl work and the ongoing PRP
search.
June 10, 1997 GAC Meeting

Presumptive remedies were discussed. The BBL project manager presented an update
of the site status and focused on the King Highway Landfill.

June 10, 1997 CAC Meeting

Presumptive remedies for the OUs were discussed. The BBL project manager
presented an update of the site status and focused on the King Highway Landfill. A
schedule for completion of Proposed Plans and RODs for all OUs was presented and
later mailed to all GAC/CAC members.

August 13, 1997 Public Meeting

The Proposed Plan for 12™ St.-OU4 was presented to the public at the Plainwell
Comfort Inn in Plainwell, Michigan.
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Table 1. Detected Compound Concentrations and Cleanup Criteria of Organic and Inorganic Compouﬁds in Surface Soil and,

Surface Residual Samples, 12th Street Landfill Operable Unit, Plainwell, Michigan,

Page | of 4

Range of Maximum Upgradient Generic Industrial
: Frequency Concentrations Concentrations {A} Direct Contact

Compound Detected (mg/kg) (mg/kg) Value (mg/kg)
VOCs
Acetone 11/16 0.026 - 0.29 ND 74,000
2-Butanone 2/16 0.012 - 0.065 ND 1,000,000
Carbon disulfide 2/16 0.007 - 0.017 ND 82,000
Toluene : 1/16 0.003 ND 160,000
SVOCs 3
Anthracene 3/16 0.020 - 0.065 ND 1,000,000

‘Benzo(a)anthracene{B} 4/16 0.059 - 0.21 ND 210

*‘Benzo(a)pyrene{B} ' 5/16 0.075-0.20 ND 21
Benzo(b)fluoranthene{B} 5/16 0.062 - 0.20 ND 210
Benzo(g,h,i)perylene 1/16 0.032 ND 16,000
Benzo(k)fluoranthene{B} 5/16 0.075-0.22 ND 2,100
Carbazole - 1/16 0.019 ND NA
Chrysene{B} 6/16 0.020 - 0.25 ND 21,000
Di-n-butylphthalate 3/16 0.026 - 0.040 ND 540,000
Fluoranthene 7/16 0.027 - 0.39 ND 540,000

- Indeno(1,2,3-cd)pyrene{B} 2/16 0.027 - 0.066 ND 210
2-Methylnaphthalene 1/16 0.12 ND ID
4-Methylphenol 1/16 0.022 ND 23,000
Phenanthrene 4/16 0.044 - 0.58 ND 16,000
Pyrene 7/16 0.027 - 0.34 ND 340,000

Footnotes on Page 4.

GERAGHTY & MILLER, INC.
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Surface Residual Samples, 12th Street Landfill Operable Unit, Plainwell, Michigan,

Compound

Lesticides

4,4-PDD
4.4-DDE
4,4'-DDT

Aldrin
alpha-Chlordane
Fndosulfan 1
Fndosulfan Il
Fndrin
vamma-Chlordane
Heptachlor

PCBs

Page 2 of 4
Table 1. Detected Compound Concentrations and Cleanup Criteria of Organic and Inorganic Compounds in Surface Soil and,

Range of Maximum Upgradient Generic Industrial

Freque:l? Concentrations Concentrations {A) Direct Contact
Detect (mg/kg) (mg/kg) Value (mg/kg)

1/16 0.0056 ND 630

5/16 0.004 - 0.025 ND 440

3/13 0.0032 - 0.023 ND 440

3/16 0.012 - 0.51 ND 8.8

4/13 0.0032 - 0.027 ND 120

1/16 0.0037 ND ' 1,000

1715 0.036 ND 1,000

3/16 0.003 - 0.006 ND 770

/15 0.0031 ND 120

1/15 00018 ND 13

17/21 0.036-158 ND 21(7)

Footnotes on Page 4.

GERAGHTY & MILLER, INC. -
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Page 3 of 4

: 1
Table 1. Detected Compound Concentrations and Cleanup Criteria of Organic and Inorganic Compounds in Surface Soil and,
Surface Residual Samples,12th Street Landfill Operable Unit, Plainwell, Michigan.

: Default Generic Industrial
Range of Maximum Upgradient Background Direct Contact

- Frequency Concentrations Concentrations {A} Concentrations {C} Concentrations
Compound Detected (mg/kg) (mg/kg) (mg/kg) ~ (mg/kg).
Inorganic Constituents
Aluminum 16/16 2800 - 20500 1,940 (8) 6,900 (5) ID
Antimony 2/16 12.5-17.4 ND (2) NA 1,600
Arsenic 16/16 0.8-25.4 4.3 (7) 5.8 (12) 83
Barium 16/16 35.2-613 14.5 (14) 75 (12) 320,000
Beryllium' 6/16 0.18-0.86 0.14 (3) NA 35
Cadmium 1/16 1.5 ND (1) 1.2 (1) i 2,300
Calcium - - 16/16 2500 - 149000 133,000 NA NA
Chromium 16/16 7.4-156 7.1 (7) 18 (7) 22,000
Cobalt 14/16 2.3-10.5 3 (1) 6.8 (2) 23,000
‘Copper 16/16 3.0-68.5 6.8 (6) 32(3) 170,000
Cyanide 1/16 0.4 ND 0.39 (1) 99,000
Iron 16/16 4110 - 30100 12,900 12,000 (11) ID
Lead 16/16 4.4-116 4.9 (12) 21 (12) 400
Magnesium 16/16 733 - 86900 38,800 NA 1,000,000
Manganese 16/16 111 - 2980 408 (3) 440 (9) 22,000
Mercury 11/16 0.08-5 ND (11 0.13 (7) 1,400
Nickel 15/16 3:2-28.4 6.9 (1) 20 (1) 340,000
Potassium 14/16 203 - 2050 234 (2) NA NA
Selenium 12/16 031-438 0.74 (3) 0.41 (10) 23,000
Sodium 1/16 . 176 192 NA 1,000,000 {P}
Vanadium 16/16 6.6-49.4 8.5 (6) NA 39,000
Zinc 16/16 11.7 - 346 14.4 (12) 47 (12) 1,000,000

- Footnotes on Page 4.

GERAGHTY & MILLER, INC.
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Table 1. Detected Compound Concentrations and Cleanup Criteria of Organic and Inorganic Compounds in Surface Soil and,

Surface Residual Samples, 12th Street Landfill Operable Unit, Plainwell, Michigan.

VOCs
SVOCs
PCBs
NA

(5}

Q)

Volatile organic compounds,

Semivolatile organic compounds.

Polychlorinatef biphenyls.

Not available,

Inadequate data to develop criterion.

Not detected above quantitation limit.

Milligrams per kilogram.,

Number of samples for which criterion was exceeded.

Consists of results from MW-8B,

Critcria for carciogenic polynuclear aiomatic hydiocaibons (PAlls) were developed using "relative potential
potenices" (PPRs) to benzo(a)pyrene.

Default background concentrations from MERA Operational Memorandum #15, September 30, 1993,

Direct contact criterion is at saturation in soil. Ciiterion is actually greater than 100% in soil, henqc it is reduced
to 100 precent.

Type B criteria used as the default because no risk assessment tools are currently available to evaluate lead toxicity
in adults.

Diject contact vitedon is at saturation in soil. Critedion was actually calenlated as gieater than 100% in soil, hence
it was oduced to 10U%.

Generic industrial direct contact criteria obtained from MDEQ Envisonmental Response Division Operational Memorandum #14,
Revision 2: Remedial Action Plans using Generic Industrial or Generic Commercial Cleanup Criteria and Other Requirements

(MDEQ 1995).

sinpson/ci009 1/ri/tables/surfncs. xlsj

GERAGHTY & MILLER, INC.



Page 1 of 3

Table 2. Detected Compound Concentrations and Cleanup Criteria of Organic and Inorganic Compounds in Subsurface Soil,
12th Street Landfill Operable Unit, Plainwell, Michigan,

§

Maximum
. Range of Upgradient
Frequency Concentrations Concentrations {A}
Compound Detected (mg/kg) (mg/kg)
YOGCs-
Acetone 11/16 0.003 - 0.90 ND
2-Butanone 6/16 0.014 - 0.29 ND
Benzene 2/16 0.009 - 0.046 ND
Carbon disulfide 4/16 0.005 - 0.035 ND
Ethylbenzene --3/16 0.008 - 0.04 ND
Toluene 2/16 0.006 - 0.014 ND
Xylene(Total) 5/16 0.010 - 0.26 ND ,
SVOCs
Naphthalene 1/16 0.13 ND
2-Methylnaphthalene 4/16 0.031-2.1 ND
Diethylphthalate 1/16 0.070 ND
Fluoranthene 2/16 0.038 -0.12 ND
Pyrene . 1/16 0.27 ND
Pesticides
4,4-DDD 2/16 0.031-0.13 ND
4,4-DDE 3/16 0.0047 - 0.68 ND
4,4-DDT 2/16 0.16-0.46 ND
Aldrin - 4/16 0.0013 - 0.11 ND
alpha-Chlordane 1/12 0.13 ND
beta-BHC 1/16 0,026 ND
Endrin 1/16 0.006 ND
gamma-BHC 1/16 0.0089 ND :
PCBs 19/32 0.027 - 51.6 ND

Footnotes on Page 3.

GERAGHTY & MILLER, INC.
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Table 2. Detected Compound Concentrations and Cleanup Criteria of Organic and Inorganic Compounds in Subsurface Soil,
12th Street Landfill Operable Unit, Plainwell, Michigan.

Maximum Default
Range of Upgradient Background
Frequenc Concentrations Concentrations (A} Concentrations

Compound Detecte (mg/kg) (mg/kg) (mg/kg)
Inorganic Constituents
Aluminum 16/16 1610 - 14700 1940 (6) 6900 (3)
Antimony 2/16 84-235 ND (2) NA
Arsenic 15/16 1.1-238 43 (2) 58()
Barium 16/16 10.1 - 364 14.5 (8) 75 (7)
Beryllium 12/16 0.12-0.75 0.14 (1) NA
Calcium 16/16 497 - 181000 133000 NA
Chromium 16/16 3-115 7.1 (4) 18 (4)
Cobalt 14/16 13-149 3(2) NA
Copper 16/16 2.7-984 6.8 (4) 32 (3)
Cyanide 5/16 033-2.1 005 (5) 0.39 (4)
lron lo/16 3450 - 28100 12900 2000 (6)
Lead 16/16 1.2 - 457 4.9 (5) 21 (3)
Magnesium 16/16 540 - 19100 38800 NA
Manganese 16/16 16.5 - 1040 408 440 (4)
Mercury 5117 0.06-2.2 ND (5) 0.13 (4)
Nickel 16/16 3.5-22 6.9 (1) 20 (1)
Potassium 9/16 93.1- 1260 234 (2) NA
Selenium 9/16 0.47-178 0.74 (2) 0.41 (9)
Silver 1/16 2.30000 ND (1) 1.0(1)
Sodium 9/16 117-713 192 (3) NA
Vanadium 16/16 4,7-479 8.5(2) NA
Zinc 16/16 7.7-319 14.4 (5) 47 (5)

Footnotes on Page 3.

GERAGHTY & MILLER, INC. -
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Table 2. Detected Compound Concentrations and Cleanup Criteria of Organic and Inorganic Compounds in Subsurface Soil,
12th Street Landfill Operable Unit, Plainwell, Michigan, ' !

“GSI Groundwater- surface-water interface.

mg/kg  Milligrams per kilogram,

NA Not available. ,

ND = Not detected above quantifation limit,

4] Number of samples for whic}i criterion was exceeded.
{A} - Consists of results from MW-8B.

simpson/ci0091/ri/tables/soil.x!sj
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Table 3. Detected Compound Concentrations and Cleanup Criteria of Organic and Inorganic Compounds in Groundwater, 12th Street Landfill
Operable Unit, Plainwell, Michigan.

Generic Industrial
Cleanup Criteria

Range of Maximum GSI
Frequency Conc. Upgradient Value
Compound Detected {A) (mg/L) Concentrations (B} (mg/L)
VOCs
Accetone 1715 0.014 ND 25
Nenzene 1/15 0.001 ND 0.053
Methylene chloride /15 0.001 ND - 0.059
I

SVOCs
his(2-Ethylhexyl)phthalate 2/15 0.028 - 0.29 ND 0.059 (1)
Tnorganic Constituents (Total)
Aluminum 315 VU721 - 00810 ND (3) (D}
Auntimony 1715 0.0496 ND (1) 0.05
Arsenic 2/15 0.0047 - 0.0049 ND (2) 0.011
Barium 15/15 0.0566 - 0.484 0.0713 (4) 0.63
Beryllium /15 0.00089 ND ID
Calcium 15/15§ 73.2-133 71.7 NA
Copper 2/15 0.0051 - 0.0057 ND 0.018 {(E})
Iron 6/15 0.37 - 4.09 0.465 (2) {D}
Magnesium 15/15 21.6-28.6 224 ID
Manganese 14/15 0.0201-1.25 0.0374 (8) ID
Nickel 1/15 0.0081 ND (1) 0.057 (C,E)
Potassium 15/15 0.0895-2.18 1.96 NA
Sodium 15/15 13.1-242 20.8 {D}
Zinc 5/15 0.0063 - 0.0562 ND 0.081 {C,E}

Footnotes on Page 2.

GERAGHTY & MILLER, INC. -
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Table 3. Detected Compound Concentrations and Cleanup Cntena of Organic and Inorganic Compounds in Groundwater, 12th Street Landfill

_ Operable Unit, Plainwell, Michigan.

1)
NA
ND

ID

GSI
VOCs
SVOCs

. {A)

(B}
(C}
(DY
(E)

Number of samples for which crltenon was exceeded.
Not available.

~ Not detected above quantitation limit.
" Inadequate data to develop criterion.

Groundwater surface-water interface.
Volatile organic compounds.
Semivolatile organic compounds.

Milligrams per liter.

~ Includes results from MW-1, MW-2A, MW-2B, MW-3A, MW-3B, MW-4A, MW-4B, MW-5A, MW-5B, MW-6A, MW-6B,

MW-7A, MW-7B.

Includes results from MW-8A and MW-8B.

Background may be submitted as cleanup criteria.

GSI value may be proposed by the potentially responsible parties.

GSI value is dependent on water hardness. Value presented was calculated by Michigan Department of Environmental Quahty
(MDEQ) using a hardness of 178 mg/L calcium carbonate.

simpson/ci0091/ri/tables/grdwtr.xlsJ

GERAGHTY & MILLER, INC.

&



Table 4. PCB Concentrations in Residual Samples Collected from the Kalamazoo River,
June 1994, 12th Street Landfill Operzble Unit, Plainwell, Michigan.

Sample Location: SD-1 SD-2
Sample Depth: 0-2f 0-2f
Sample ID: T90107 T90108
Sample Date: T 06/07/94 06/07/94
Matnix: Sediment Sediment
Units: mg'kg mg/kg
Parameters
Arodor-1016 7.1 <35
Aroclor-1221 Q6 <35
Arodlor-1232 <26 <35
Aroclor-1242 QLA <35
Aroclor-1248 10 29
Aroclor-1254 QA <3.5
Aroclor-1260 QA <35
Total PCBs 171 29

mg/kg Milligrams per kilogram.
PCBs Polychlorinated biphenvis.
ft Feet.

All samples were analyzed by U.S. Environmentil Protection Agency (USEPA)
SW-846 method 8081.

simpson/ci0091/ri/tables/pcb xls
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_ Table 5. Physical and Chemical Properties of Constituents of Concern, 12th Street Landfill Operable Unit, Plainwell, Michigan.

. : Henry's
Molecular Water Vapor Law constant
Weight Solubility Specific Pressure (atm-m’/mol) Dlﬂ'usmty Koc Log
Constituent (g/mol) (mg/L 25°C) Gravity (mm Hg 25°C) (25°C) (cm?/sec) (mL/g) Kow
PCBs . 192-370 0.012-145  .15-1.57 4.1E-5-6.7E-3  3.24E-4-7.10E-3  0.04909 - 0.06717 275 - 2,630,000 i 2.8-6.91

References: - Foreman and Bidleman, 1985: Howard et al., 1991; Lymanetal 1990; Montgomery and Welkom, 1990; USEPA, 1991b; Veith and

Koian, 1982; and Verschueren, 1983.

atm-m>/mol  Atmospheres-cubic meters per mole.

°C Degrees Celsius.
mZ/sec. - Square centimeters per second.
g/mol Grams per mole.
Koc Organic carbon partition coefficient.
Kow | Octanol-water partition coefficient.
L/kg Liters per kilograms.
mg/L Milligrams per liter.
mL/g Milliliters per gram.
mm Hg Millimeters of mercury.
simpson/ci0091/ri/chemp.xlsj -
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TECHNICAL MEMORANDUM 8
REMEDIAL INVESTIGATION
12th STREET LANDFILL OPERABLE UNIT
PLAINWELL, MICHIGAN
ALLIED PAPER, INC./PORTAGE CREEK/
KALAMAZOO RIVER SUPERFUND SITE
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Scott Comnelius
Environmental Response Division
Michigan Department of Natural Resources
P.O. Box 30028
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Prepared by

Geraghty & Miller, Inc.
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Table 2-1. USEPA Contract Laboratory Program Target Compound List/Target Analyte List,

12th Street Landfill Operable Unit, Plainwell, Michigan.

VOCs
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane
1,2-Dichloroethene (total)
1,2-Dichloropropane
2-Butanone

2-Hexanone
4-Methyl-2-pentanone

SVOCs

Acenaphthene
Acenaphthylene

Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g,h,i)perylene
Benzo(a)pyrene
4-bromophenyl phenyl ether
Butyl benzyl phthalate
Carbazole

4-Chloroaniline
bis(2-chloroethoxy)methane
bis(2-chloroethyl)ether
4-Chloro-3-methyl phenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl phenyl ether
2,2'-Oxybis(1-chloroporane)
Chrysene
Dibenz(a,h)anthracene

Acetone
Benzene

" Bromodichloromethane

Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane

" Chloroform

Chloromethane

Dibenzofuran
Di-n-butylphthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzidine
3,3-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
4,6-Dinitro-2-methyl phenol
Dimethyl phthalate
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
bis(2-Ethylhexyl)phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane

cis-1,3-Dichloropropene
Dibromochloromethane
Ethylbenzene

Methylene chloride
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene

Vinyl chloride

Xylenes (total)

Ideno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Napthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
n-Nitrosodiphenylamine
n-Nitroso-di-n-propylamine
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

VOCs Volatile Organic Compounds
SVOCs Semivolatile Organic Compounds

"PCBs  Polychlorinated Biphenyls

References: TCL: USEPA, 1991a.
TAL: USEPA, 1991b.

CI0091 ODITABLEY- 1 WSI\WVW
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Table 2-1. USEPA Coatract Laboratory Program Target Compound List/Target Analyte List,

12th Street Landfill Operable Unit. Plainweil, Michigan.

Page 2 of 2

Pesticides/PCB C ;
Aldrin . Methoxychlor
alphs-BHC Dieldrin Toxapheoe
beta-BHC Endosulfan 1 Aroclor - 1016
gamma-BHC (lindane) Endosulfan 11 Aroclor - 1221
delta-BHC Endosulfan suifate Aroclor - 1232
alpha-Chlordane Endrin Aroclor - 1241
gamma-Chlordane Endrin aldehvde Aroclor - 1248
4,4 DDD Endrin ketone Aroclor - 1254
4.4 DDE Heptachlor Aroclor - 1260
4,4 DDT Heptachlor epoxide

Metals/Othey Compounds

Aluminum Iron Thallium
Antimony Lesd Vanadium
Arsenic Magnesium Zinc

Bariom Manganese Cyanide
Beryilinm Mercury

Cadoyom Nickel

Calcium Potassium

Chromium Selenium

Cobalt Sitver

Copper Sodium

VOCs Volatile Orgamc Compounds
SVOCs Semivolatile Organic Compounds
PCBs Polychlorinated Biphenyis

References: TCL: USEPA. 1991a.
TAL: USEPA, 1991b.

CHINARTANLE) L . WRWY
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Table2-2.  Remedial Investigation Soil/Residuals Samples, 12th Street Landlill Operable Unit, Plainwell, Michigan.
Location Depth Medium Sample Analysis Comments
(feet) Number
Equip. Blank Water T90022 CLP TCUTAL Rinse Blank
DB-13 NA Residuals T90023 PCB
DB-13 NA Berm Sand T90024 CLP TCUTAL
DB-14 0-1 Soil T90025 CLP TCUTAL '
MW-4 10-12 Soil T90026 PCB i
MwW-4B 2-4 Soil T90027 CLP TCUTAL
MwW-4B 2-4 Residuals T90028 CLP TCUTAL
MW-2B 3.1-4.6. Residuals 790029 CLP TCUTAL '
Mw-28 4.6-6.0 Soil T90030 CLP TCUTAL
MW-3 2-4 Soil T90032 CLP TCUTAL
MW-3 2-4 Residuals T90033 CLP TCUTAL
MW-3 12-14 Soil T90034 PCB
Bldg. Water Source Water T90035 CLP TCUTAL Water Supply Source
MW-5 0-2 Soil T90036 CLP TCUTAL '
MW-5 10-12 Soil T90037 PCB
MW-5 20 - 22 - Soil T90038 PCB
- MW-5 0-2 Residuals T90039 CLP TCUTAL
Rinse Blank Water T90040 CLP TCUTAL Rinse
Mw-28 14-16 Soil T90041 PCB
Mw-2B 24 - 26 Soil T90042 PCB
MW-6B 6-8 Soil T90043 CLP TCUTAL
MW-6B 16 - 18 Soil T90044 PCB
CLP TCL/TAL  Contract Laboratory Program Target Compound List/Target Analyte List.
PCBs Polychlorinated biphenyls.
MS/MSD Matrix spike/matrix spike duplicate.
NA Data not available.

Cl10091.001 DISKINRITABLES\TABLE2-2. WK1\VW
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Table 2:2. , Remedial Investigation Soll/Residuals Samples, 12th Streel Landlill Operable Unit, Plainwell, Michigan.

Locatlon Depth Medium Sample Analysis Comments
(feot) Number
DB-1 1-2 Suil T90000 CLP TCUTAL
DB-1 1-2 Residuals 790001 PCB
DB-2 0-1 Soll T90002 CLP TCUTAL
pDB-3 1-2 Rosiduals 190003 pcCa .
DB-3 4-5 Poat 190004 CLPTCUTAL |
DB-~4 1-2 Peal T90005 CLP TCUTAL
Doe-6 0-1 Soll T90008 CLP TCL/TAL
DB-5 NA Nesiduals 90007 Pca
0B-5 NA Sail 190008 CLP ICUTAL
DB-7 NA Residuals 190009 pCB Duplicate of T90011
DB-8 0-1 Soil 190010 CLP TCUTAL
DB-7 NA flusiduals 190011 PCB
DB-8 0-1 Soil T90012 CLP TCUTAL Duplicate of T90010
DB-7 NA Soil T90013 CLP TCUTAL
, DB-10 0-1 Soil T90014 CLP TCUTAL
DB-9 0-1 Residuals T80016 PCB MS/MSD
OB-9 1-256 Soll T80016 CLP TCUTAL
Equlp. Blank Water T80017 CLP TCUTAL Rinse Blank
DB-12 0-1 Soll T80018 CLP TCUTAL
DB-12 0-1 Soll T90019 CLP TCUTAL Duplicate of T80018
DB-11 NA Residuals T80020 PCB
DB-11 NA Soll 790021 CLP TCUTAL MS/MSD
CLP TCUTAL  Contract Laboratory Program Target Compound List/Target Analyle List.
PCBs Polychlorinated biphenyls.
MS/MSD Matrix spike/matrix spike duplicate.

NA

Data not available.
C10091.001 DISKINRITABLES\TABLE2-2. WK 1\VW
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Table 2-2. " Remedial Investigation Soil/Residuals Samples, 12th Street Landfill Operable Unit, Plainwell, Michigan.

Location Depth Medium Sample Analysis Comments
“(feet) Number
MwW-6B 22 - 24 Soil T90045 PCB
MwW-78B 8-10 Soil T90046 CLP TCUTAL
Mw-78 13-15 Soil T90047 pPCB
MW-78 24 - 26 Soil T90048 pPCB
MwW-7B 13-15 Soil T90049 PCB l?uplicate of T90047
SB-3 2-4 Residuals T90051 PCB
$B-3 12-14 Residuals T90054 PCB
SB-3 14-16 Residuals T90055 PCB !
SB-3 16-18 Residuals T90056 CLP TCUTAL
$B-2 8-10 Residuals T90061 PCB
§B-2 18-20 Residuals T90066 PCB
SB-2 20 - 22 Residuals T90067 PCB
§SB-2 22-24 Residuals T90068 CLP TCL/TAL
SB-2 22-24 Soil/Residuals/Fly Ash T90069 CLP TCL/TAL
Rinse Blank Water T90070 CLP TCUTAL Rinse Blank
SB-4 26 - 28 Residuals T90072 CLP TCUTAL MS/MSD
SB-4 26 - 28 Soil T90073 CLP TCUTAL
sB-4 26 - 28 Soil T90074 PCB MS/MSD
SB-4 24 - 26 Residuals T90075 PCB
sB-4 22 -24 Residuals T90076 PCB
SB-4 4-6 Residuals T90077 PCB
SB-7 24 - 26 Residuals T90078 CLP TCUTAL Duplicate of T90078
CLP TCU/TAL  Contract Laboratory Program Target Compound List/Target Analyte List. '
PCBs Polychlorinated biphenyls.
MS/MSD Matrix spike/matrix spike duplicate.

NA

Data not available.

C10091.001 DISK¥NRITABLES\TABLE2-2. WK1\VW
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Table 2-2.  Remedial investigation Soll/Residuals Samples, 12th Sireet Landfill Operable Unit, Plainwell, Michigan.

Location

mmtpmm
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DL wm
mt'nm
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1
SB-1
SB-1

CLP TCUTAL
PCBs
MS/MSD

NA

Depth
(feet)
24 - 26
24 - 26
22 - 24
20 - 22
18 - 20
8-10
20 - 22
20 - 22
24 - 26
24 - 26
20 - 22
20 - 22
4-6
14 - 16
18~ 20
20 - 22
8-~10
12-14
26 - 28
26 - 28
26 - 28

2-24

Medium ~ Sample Analysis Comments
Numbor o
Nasiduals (90079 CLP TCUTAL
Solt 190080 CLP TCU/TAL
Rosiduals 1790081 PCB
Rosiduals T90082 PCB
[tosiduals 190083 PCB I
Naslduals 790084 PCB
Reasiduals 190085 CLP TCUTAL
Nesiduals 190086 CLP TCUTAL MS/MSD *
Soit 190087 ClLPTCUTAL
Soil 190088 CLP TCL/TAL MS/MSD
Soil (fil) 190088 CLP TCUTAL
Soil 190090 CLP TCU/TAL
Nosiduals T90091 PCB
Reslduals 790092 PCB
Soil T90093 PC8
Reslduals 790084 PCB
Reslduals T90095 PCB
Soill , T90096 PCB
Reslduals 790097 CLP TCUTAL
Soil T90098 CLP TCL/TAL
Soll T90099 CLP TCUTAL Dup of T90098
Residuals T90100 PCB

Contract Laboratory Program Target Compound LisUTarget Analyte List.
Polychiorinated biphenyis.

Matrix spike/matrix splke duplicate.

Data not available.

Cl10091.001 DISKAIRITABLES\TABLE2-2. WK1\WW
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Tabla 2-2.  Remedial Investigation Soil/Residuals Samples, 12th Street Landfill Operable Unit, Plainwell, Michigan.

Location - Depth Medium Sample Analysis Comments
. (feet) Number
.SB-1 - 22— 24 Residuals T90101 PCB
Rinse Bank Walter T90102 CLP TCUTAL Rinse Blank
Mw-8B 30-32 Soil T90103 CLP TCU/TAL
Rinse Blank ' Water T90104 CLP TCLU/TAL Rinse Blank
MW-1 6-8 Residuals T90105 CLP TCUTAL i
-MW-1 6-8" Soil T90106 CLP TCUTAL
CLP TCLUTAL  Contract Laboratory Program Target Compound ListTarget Analyte List. )
PCBs . Polychlorinated biphenyls.
MS/MSD - Matrix spike/matrix spike duplicate.
NA Data not available.

C10091.001 DISKANRITABLES\TABLE2-2. WK1\VW
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Table 2-3. Remedial investigation Gfoundwaler/Leachalo Samples, 12th Street Landfill Operable Unit,
Plainwell, Michigan.

Location Medium Sample Analysis Comments
) Number

MW-4A Groundwater T94000 CLP TCW/TAL
MwW-4B Groundwaler T94001 CLP TCU/TAL
Mw-28B Groundwater T94002 CLP TCUTAL
MW-2A Groundwater 794003 CLP TCUTAL
MW-2A Groundwater T94004 CLP TCUTAL Duplicate ol T94003
MW-8A Groundwalter 194005 CLP TCL/TAL .
MW-68 Groundwater 7940086 CLP TCLUTAL |
MW-5A Groundwalter T94007 CLP TCUTAL
MwW-58 Groundwater 794008 CLP TCUTAL

MW-1 Groundwater 194008 CLP TCL/TAL
Mw-78 Gruundwater 190010 CLP [CWTAL
MW-7A Groundwater 7194011 CLP TCUTAL
Mw-88 Groundwater 794012 CLP TCUTAL
MW-8A Gioundwater 794013 CLP ICL/TAL
MW-3A Groundwater T94014 CLP TCUTAL Duplicale of T94015
MW-3A Groundwater T94016 CLP TCUTAL
Mw-38 Groundwater 794016 CLP TCUTAL

LH-3 Leachate T94017 CLP TCL/TAL

LH-1 Leachate T94018 CLP TCUTAL

LH-2 Leachate 794010 CLP TCUTAL

Rinse Blank Water 794020 CLP TCUTAL

CLP TCUTAL Contract Laboratory Program Target Compound List/Target Analyte List

Cl0091.001 DISKAI\RITABLES\TABLE2-3. WK1\WWW
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Table 3-1. Groundwater and Leachate Elevations, 12th Street Landfill Operable Unit, Plainwell, Michigan.
Well/River Gauge No.: RG-4 MW-6A RG-5 MW-7A
' Date Installed: 03-Aug-93 04-Aug-93
Date Developed: 23-Aug-93 23-Aug-93
Volume Developed (gal): 35 60
Date Sampled: 09-Sep-93 13-Sep-93
Depth to Flow Depth to Flow
Date Elevation Water Elevation Reversal Elevalion Water Elevation Reversal
31-Aug-93 NR 9.52 700.81 NR NR 9.38 700.54 NR |
‘03-Sep-_93 707.21 9.27 701.06 No 699.86 8.07 701.85 No
12-Sep-93  707.04 9.56 700.77 No 699.63 8.35 701.57 No k
28-'Sep-93 707.36 9.19 701.14 No 700.08 7.99 701.93 No
15-Dec-93  706.10 9.47 700.86 No 699.70 8.19 701.73 No

Depths are presented in feet below top of inner casing.
Elevations are presented in feet relalive to National Adjusted Vertical Datum (NAVD) 1929 Datum.

NR Elevations were not recorded.
- Water elevations at stream gauges RG-4 and RG-5 are compared with the nearest wells, MW-6A and MW-7A respectively,

for the purpose of determining possible groundwater flow reversals near the river.

GERAGHTY & MILLER, INC.



Table 3-1.

Well/River Gauge No.:
Date Installed:

Date Developed:
Volume Developed (gal):
Date Sampled:

Rais
3l-Aug-93
03-Sep-93
12-Sep-93
28 Scp-93
15-Dec-93

Page 2 of 5

Groundwater and Leachato Elovations, 12th Street Landfill Operable Unit, Plainwell, Michigan.

Mw-|
17-Aug-93
23-Aug-93

L1
10-Sep-93

Depth to

Wajer
6.68
6.44
6.69
.40
6.55

Elovation
702.03
102.21
702.02
102.31
102.16

MW-2A
02-Aug-93
20-Aug-93

70
08- Sep-93

Depth to
Wajer
593
5.82
5.97
5.09

5.83

Depths are presenled in feet below top of inner casing.
Elevations are presented in feet relative to National Adjusted Vertical Datum (NAVD) 1929 Datum,
NR Elevations were not recorded,

Elgvation
701.38

701.49
701.34
101.02
701.48

MW-2B

MW-3A
02-Aug-93 29-Jul-93
20-Aug-93 19-Aug-93
80 66
(!E“Scp'93 14 Sep-93
Depth to Depths to
Water  Elovation  Water  Elovation
5.20 701.71 J.o8 100.57 ‘
5.01 T01.90 3.4} 700.84
5.15 701.82 3.75 700.50
4.90 102.01 3.42 700.83
5.12 701.85 3.59 700.66

GERAGHTY & MILLER, INC.
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Table 3-1. . Groundwater and Leachate Elevations, 12th Street Landfill Operable Unit, Plainwell, Michigan.

Well/River Gauge No.: MW-3B MW-4A -~ MWwW-4B MW-5A
Dato Installed:  29-Jul-93 29-Jul-93 28-Jul-93 02-Aug-93
Date Developed: 19-Aug-93 18-Aug-93 18-Aug-93 20-Aug-93
Volume Developed (gal): 85 24 _ 176 60
Date Sampled:  14-Sep-93 07-Sep-93 07-Sep-93 10-Sep-93
Depth to Depth to Depth to Depth to
. Date Water Elevation Water Elevation Water Elevation Water Elevation
31-Aug-93 3.95 700.59 5.77 700.24 5.37 700.24 3.99 700.08 |
03-Sep-93 381  700.73 5.58 700.43 5.04 700.57 3.75  700.32
lZ-Se§—93 3.88  700.66 5.84 700.17 5.43 700.18 4.03 700.04 !
28-Sep-93 3.68 700.86 4.99 701.02 5.42 700.19 3.55 700.52
15-Dec~93 3.85  700.69 5.65  700.36 5.25  700.36 3.85  700.22

Depths are presented in fect below top of inner casing.
Elevations are presented in feet relative to National Adjusted Vertical Datum (NAVD) 1929 Datum.

NR Elevations were not recorded.

GERAGHTY & MILLER, INC.
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Table 3-1. Groundwater and Leachate Elevations, 12th Street Landfill Operable Unit, Plainwell, Michigan.
Well/River Gauge No.: MW-5B MW-68 MWw-78 MW-8A
Dato Installed:  30-Jul-93 03-Aug-93 04-Aug-93 17-Aug-93
Date Developed: 20-Aug-93 23-Aug-93 23-Aug-93 24-Aug-93
Volume Developed (gal): 70 110 105 13§
Date Sampled:  10-Sep-93 (09 Sep-9) 13 Sep-93 13 Sep-93
Depth to Depth to Depth to Depth to
Dale  Water  Elovation  Water  Elevation  Waster  Llcvation  Water  Elovation
31-Aug-93 3.93 700.25 9.60 700.61 9.21 701.61 32.61 702.35 I
03-Sep-93 3.66 700.52 9.34 700.87 9.02 701.80 32.13 702.83
12-Sep-93 1.87 700.31 9.53 700.68 9.10 701.60 32.61 702.35
28 Sep 93 3.4 100.74 9.14 101.07 8.92 101.90 32.44 702.52
15-Doc-93 3.75 700.43 9.43 700.78 9.16 701.00 32.58 702.38

Depths are presented in feet beiow top of inner casing.
Elevations are presonted in feet relative o National Adjusted Vertical Datum (NAVD) 1929 Datum.

NR Elevations were not recorded.

GERAGHTY & MILLER. INC.
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Table 3-1. - Groundwater and Leachate Elevations, 12th Street Landfill Operable Unit, Plainwell, Michigan.
Well/River Gauge No.: MW-8B LH-1 LH-2 LH-3
Date Installed: [6-Aug-93 13-Aug-93 05-Aug-93 11-Aug-93
Date Developed: 26-Aug-93 ND ND ND
VYolume Developed (gal): 135 ND ND ND
Date Sampled:  13-Sep-93 16-Sep-93 16-Sep-93 15-Sep-93
Depth to Depth to Depth to Depth to
Date Water Elevation Water Elevation Water Elevation Water Elevation
31-Aug-93 32.61 702.28 9.00 718.30 5.43 723.48 13.94 714.44 ‘
. 03-Se§-93 32.49 702.40 9.11 718.19 5.32 723.59 13.92 714.46
12-Sep-93 32.61 702.28 9.41 717.89 6.24 722.61 13.43 714.95 1
28-Sep-93 32.63  702.26 - 9.64 717.66 5.43 723.48 14.03 714.35
15-Dec-93 32.59 702.30 9.91 717.39 5.52 723.39  14.00 714.38

Depths are presented in feet below top of inner casing.
Elevations are presented in feet relative to National Adjusted Vertical Datum (NAVD) 1929 Datum.

NR Elevations were not recorded.

ND Well was not developed.

Cl0091.001 DISK#3\RITABLES\TABLE3-1.WK1\dkc
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Table 3-2.  Vertical Qroundwater Hydraulic Gradient Values, 12th Street Landfill Operable Unit, Plainwell, Michigan.

MW-2A/MW-2B MW-3A/MW-3B MW-4A/MW-4B MW-SA/MW-5B MW-6A/MW-6B MW-7A/MW-7B MW-8A/MW-8B

Vertical Vertical Vertical Vertical Vertical Vertical Vertical

Hydraulic Hydraulic Hydraulic Hydraulic Hydraulic Hydraulic Hydraulic

Date Gradient Gradient ~ Gradient Gradient Gradient Gradient Gradient
31-Aug-93 0.025 0.002 0 0.014 0.015 0.08} 0.005
03 Sep-93 -0.035 0.011 -0.015 -0.017 . 0.015 0.004 0.032
12-Sep-93 -0.036 -0.016 -0.001 -0.022 0.007 -0.007 0.005
28-Sep-93 -0.029 -0.003 0.09 0.018 0.005 (.).002 0.019
15-Dec-93 -0.028 -0.003 0 -0.017 0.006 0.005 0.006
Mean ~0.031 -0.003 0.015 0.018 ~_0.010 -0.015 0.013

{lydraulic gradicnts are picsented for nested monituring wells in fect/feet.

Positive gradient is downward in direction.

C10091.00\TABLEI-2. WKI\VW
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Table 3-3.  In-Situ Hydraulic Conductivity’ Test Results
12th Street Landfill Operable Unit, Plainwell, Michigan.

Hydraulic
Screened Interval Conductivity
Monitoring Well (ft-msl) Test (cm/sec)
MW-2A 700.45-690.45 Slug Out 1 1.7x 10?
' Slug Out 2 1.1x 102
MW-2B 684.69-679.69 . Slug Out 1 5.6x 103
Slug Out 2 5.3x10?
MW-3A 697.75-692.75 Slug Out 1 1.0x 10?
Slug Out 2 9.3x 10?
MW-3B 688.02-683.02 Slug Out 1 1.4x 107
Slug Out 2 1.4 x 107
MW-5A 699.61-689.61 Slug Out 1 6.3x 103
Slug Out 2 6.6 x 10?
MW-5B 685.04-680.04 Slug Out 1 1.5 x 107
Shug Out 2 1.7x 102
MW-7A 704.38-694.38 . Slug Out 1 3.3 x 102
. . Slug Out 2 2.7 x 10?
MW-7B 688.74-683.74 Slug Out 1 NA
: Slug Out 2 NA
MW-8A 706.15-696.15 Slug Out 1 1.2 x 10
Slug Out 2 1.2 x 10!
MW-8B 690.16-685.16 Slug Out 1 NA
Slug Out 2 "NA

Mean hydraulic conductivity value: 2.7 x 102 cm/sec.

NA Slug test data were not analyzable.

ft-msl Feet above mean sea level.

cm/sec Centimeters per second. o

See Appendix E for slug test field data, computations, and plots.

 CI091.00ITABLEV3. WI\WW
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Table 3-4. Detected Compounds in Soil/Residuals - TCL Volatile Organic Compounds, July/August 1993,
12th Street Landfill Operable Unit, Plainwsll, Michigan.

Sample Location: sB-1 SB-1 SB-1 (Dup) $B-2 SB-2 SB-4
Sample Depth: 26-28 26-28 26-28 Nt 22-24 M 22-24 N 26-28 N
Sample ID:  T90097 T90098 T90099 T900068 1900069 T90072
Sample Date: 08/13/93 08/13/93 (8/13/93 (18/05/9) 08/05/93  (8/10/93

Matrix: Remduals Sl Soil Residuals Sonl Residunls
Units: mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg ’
Parameler
Acetone 0.14 J 0.053 | 0.016 ) 2.5 E) 0.038 J 0.069 )
Carbon disulfide 0.095 ) <0.011 J <0.011 ) 0.067 J 0.00§8 ) <0.10 ) !
2 Butanone 0.098 | <0.011 ) <0.011 ) 048 ) 0.014 ) 0.095 J
Benzene <0.085 ) <0.011 ) <0.011 ) <0.088 <0.015 0.060 J
Tetrachlorvethene <0.085 J <0.011 <0.011 ! 0.018 J <0.015 <0.10 J
Taluene 0.047 ! <0.011 Q.01 ] 0.0714 ) 0.014 | 0.042 )
Ethylbenzene 0.059 ) <0.011 ) <0.011 J 0.090 0.008 ) 0.059 )
Styrene <0.085 J <0.011 J <0.011 J 0.041 J <0.015 <0.10 J
Xylene (total) 0.35 J <0.011 ) <0.011 J 0.18 0.010 J 0.39 J
. mg/kg  Milligrams per kilogram.
J Estimated value.
E Compound exceeded calibration range of the instrument.
D Compound determined at a secondary dilution factor.
ft Feet. ‘

- Not available.

Dup Duplicate,

MS/MSD This sample was designated as the matrix spike/matrix spike duplicate sample. This sample was also
analyzed without the addition of the matrix spike/matrix spike duplicate compounds.

GERAGHTY & MILLER, INC.



Table 3-4. Detected Compounds in Soil/Residuals - TCL Volatile Organic Compounds, July/August 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan.

MS/MSD
Sample Location: SB-4 SB-5 SB-5 SB-6 SB-6 SB-6
Sample Depth: 26-28 ft 20-22 ft 20-22 ft 20-22 ft 20-22 ft 24-26 fi
Sample ID:  T90073 . T90089 T90090 T90085 T90086 T90087
Sample Date: 08/10/93 " 08/12/93 08/12/93 08/12/93 08/12/93 08/12/93
Matrix: Sail Soil (fill) Soil Residuals Residuals Soil
. Units: mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Parameter
Acetone 062 3 0023 ) <0.01l J <2.1 ) <2.1J <0.010 )
Carbon disulfide <0.13 ) <0.011 J <0.011 J <2.1 ) <2.1 ] <0.010 J
2-Butanone 0.17 ) <0.011 <0.011 J <2.1 } <2.1) <0.010 J
Benzene - <0.13 ) <0.011 ) <0.011 J <21 Jjk <21 J,k <0.010 J
Tetrachloroethene <0.13 J <0.011 ) <0.011 J <2.1 ) <2.1 J <0.010 J
Toluene <0.13 1} <0.011 J <0.011 J <2.1 ) <21 J <0.010 )
Ethylbenzene . . <0.13 J <0.011 J <0.011 J <2.1 ) <2.1 J <0.010 J
Styrene S <0.13 J <0.011 J <0.011 J <.1 1ok <21 JoK <0.010 J
Xylene (total) . 0.18 J <0.011 J - <0.0it1 J <2.1 ) <2.1 ) <0.0i0 J
mg/kg  Milligrams per kilogram.
J - Estimated value.
E Compound exceeded calibration range of the instrument.
D Compound determined at a secondary dilution factor.
ft Feet.

-~ Not available.
Dup Duplicate.

MS/MSD This sample was designated as the matrix spike/matrix spike duplicate sample. This sample was also

analyzed without the addition of the matrix spike/matrix spike duplicate compounds.

GERAGHTY & MILLER, INC.
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Table 3-4. Delocted Compounds in Soil/Residuals - TCL Volatile Organic Compounds, July/August 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan.

MS/MSD ,
Sample Location: SB-6 S$B-7 SB-7 (Dup) s$B-7 DB-1 DB-2
Sample Depth: 24-26 R 24-26 N1 24-26 Nt 24-26 N 1-2 M 0-In
Ssmple ID:  T90088 T90078 T90079 TY0080 TO0000 . 190002
Sample Date: 08/12/93 08/12/93 08/12/9) 08/12/93 07120193 07/20/93
Matrix: Soil Residuals Residuals Soil Soil Soil
Units: mg/kg mg/kg mg/kg mg/kg mplkg mg/kg ‘
i
Pnrnmeler
Acetlone <0.011 ) <2.0 } 0.32 1} 090 DJ 0.11 <0.012 )
Carbon disulfide <0.011 J 2.6 0.019 J 0.0315 J «0.011 -0.012 J
2-Bulanone <0.011 J <2.6 J 0.55 J 0.29 J 0.012 <0.012 J
Benzene <0.011 ) <2.6 JolC 0.041 ) 0.046 ]  <0.011 <0.012 J
Tetrachloroethene <0.011 ) <2.6 ) 0.022 J <0.026 ) <0.011 <0.012 J
Toluene <0.011 J <2.6 J 0.083 ) <0.020 J 0.003 J <0.012 }
Ethylbenzene <0.001 J <2.6 } 0.12 J 0.029 J <0.011 <0.012 J
Styrene <0.011 J <2.6 Jpk <0.12 ) <0.026 ) <0.011 <0.012 )
Xylene (lolal) <0.011 J 1.3 ) 1,50 J 0.16 J <0.011 <0.012 )

mg/kg  Milligrams per kilogram.

J Estimated value,

E Compound exceeded calibration range of the instrument.
D Compound determined at a secondary dilution factor.

ft Feel.

-- Not available.

Dup Duplicate.

MS/MSD This sample was designated as the matrix spike/matrix spike duplicate sample. This sample was also
analyzed without the addition of the matrix spike/matrix spike duplicate compounds.

CERACHTY & M1 1 FR INC



Table 3-4. Detected Compounds in Soil/Residuals - TCL Volatile Organic Compounds, July/August 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan.

Sample Location: DB-3 . DB-4 DB-$ DB-6 DB-7 DB-8
Sample Depth: 4-5 fi -2 ft - o-11t -- 0-11t
Sample ID:  T90004 T90005 T90008 T90006 T90013 T90010
Sample Date: 07/21/93 07/21/93 07/21/93 07/21/93 07/21/193 . 07/21/93

Matrix: Soil Soil Soil Soil Soil Soil
Units: mg/kg mg/kg mg/kg mglkg mg/kg mg/kg
Parameter _ |
Acetone - 0.29 J 0.28 J 0.12 J 0.044 1 0.086 ) 0.082 J
Carbon disulfide 0.017 J <0.091 J <0.016 <0.015 <0.013 <0.015 K
2-Butanone 0.065 J <0.091" J <0.016 <0.015 <0.013 <0.015
Benzene <0.067 ] <0.091 ) <0.016 <0.015 - <0.013 <0.015
Tetrachloroethene <0.067 J <0.091 J <0.016 <0.015 <0.013 <0.015
Toluene <0.067 ) <0.091 J <0.016 <0.0t5 <0.013 <0.015
Ethylbenzene <0.067 J <0.,091 J <0.016 <0.015 <0.013 <0.015
Styrene = <0.067 J . <0.091 ) <0.016 <0.015 <0.013 <0.015
Xylene (total) <0.067 ) <0.091 J <0.016 <0.0t5 <0.013 <0.015
mg/kg  Milligrams per kilogram.
J Estimated value,
E . Compound exceeded calibration range of the instrument.
D Compound determined at a secondary dilution factor.
ft Feet.

-- Not available.

Dup Duplicate.

MS/MSD This sample was designated as the matrix spike/matrix spike duplicate sample. This sample was also
analyzed without the addition of the matrix spike/matrix spike duplicate compounds.

GERAGHTY & MILLER, INC.
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Table 3-4. Delected Compounds in Soil/Residuals - TCL Volatile Organic Compounds, July/August 1993,
12th Street Land(fill Oporable Unit, Plainwell, Michigan.

DB-8 DB-12
Sample Location: (Dup) DB-9 DB-10 DB-t1 DB-12 (Dup)
Sample Depth: o-In -- O-1 N -- o-1fl o-1n
Sample ID; 190012 190016 190014 190021 190018 190019
Sample Date: 07/21/93 07721193 07/21/93 07/22/93 07/22/193 07/22/93
Matrix: Soil Soil Soil Soil Soil Soil
Units: mg/kg ng/kg mg/kg mg/kg mg/kg mg/kg
Parameter
Acclone 0.029 0.18 0.098 J 0.047 J <0012 <0.012 J
Carbon disulfide -0.014 <0.013 - 0.025 J 0.007 ) -0.012 ) -0.012 )
2-Butanone <0.014 <0.013 «<0.025 ) <0.013 J <0.012 ) <0.012 )
Benzene <0.014 <0.013 <0.025 } <0.013 J <0.012 ) <0.012
Tetiachlotoethene <0.014 <0.013 <0.025 J «0.013 ) 20012 1 <0.012 J
Toluene <0.014 <0.013 <0.025 J <0.013 J <0.012 J <0.012 J
Ethylbenzene <0.014 <0.013 <0.025 J <0.013 ) <0.012 ) <0.012 J
Styrene <0.014 <0.013 <0.025 ) <0.013 ) <0.012 ) <0.012 J
Xylene (total) <0.014 <0.013 <0.025 J <0.013 ) <0.012 ) <0.012 )

mg/kg  Milligrams per kilogram.

J Estimated value.

E Compound exceeded calibration range of the instrument.
D Compound determined at a secondary dilution factor,

ft Feet.

- Not available.

Dup Duplicate.

MS/MSD This sample was designated as the matrix spike/matrix spike duplicate sample. This sample was also
analyzed without the addition of the matrix spike/matrix spike duplicate compounds.

GERAGHTY & MILLER, INC.
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Table 3-4. Delected Compounds in Soil/Residuals - TCL Volatile Organic Compounds, July/August 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan.

. Sample Location: DB-13 . DB-i4 MWw-I| Mw-1 MWwW-2B MwW-2B
Sample Depth: -- o-1ft 6-8 fi 6-8 ft 351t S-61t
Sample ID:  T90024 T90025 T90105 T90106 T90029 T90030
Sample Date: 07/22/93 0722/93 08/17/93 08/17/93 07/30/93 ., 07/30/93
Matrix: -Soil Soil Residuals Soil Residuals Soil
Unilts: mg/kg mglkg mg/kg mg/kg mgl/kg mg/kg
Parameter - |
Acetone <0.010 J <0.014 J <0.43 J 0.83 J 0.18 J 0.20 J _
Carbon disulfide <0.010 J <0.014 ) <0.015 J 0.018 J 0.018 J 0.019 ] K
2-Butanone <0.010 J <0.014 J <0.015 J 0.21 J <0.10 J 0.020 J
Benzene <0.010 J <0.014 J <0.015 J 0.009 J <0.10 J <0.034 J
Teltrachloroethene <0.010 J <0.014 J <0.015 J <0.042 J <0.10 J <0.034 )
Toluene <0.010 J <0.014 J <0.015 J 0.006 J <0.10 J <0.034 )
Ethylbenzene <0.010 J <0.014 ) <0.015 ) 0.04 J <0.10 ) <0.034 )
Styrene <0.010 ) <0.014 J <0.015 J <0,042 J <0.10 J <0.034 J
Xylene (total) <0.010 ) <0.014 J <0.015 ) 0.26 J 0.220 J 0.013 J

mg/k Milligrams per kilogram.

J . Estimated value, -

E °~  Compound exceeded calibration range of the instrument.
D Compound determined at a secondary dilution factor,

ft Feet.

-- Not available.

Dup Duplicate.

MS/MSD This sample was designated as the matrix spike/matrix spike duplicate sample. This sample was also
analyzed without the addition of the matrix spike/matrix spike duplicate compounds.

GERAGHTY & MILLER, INC.
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Table 3-4. Delected Compounds in Soil/Residuals - TCL Volatile Organic Compounds, July/August 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan.

Sample Location: MW-3B -MW-3B MWw-4B MWw-4B MWw-5B MW-5B

Sample Depth: 2-4 ft 2-4 N 2-4 Nt 2-4 Mt o-2n 0-2 it
Sample ID:  T90032 T90033 790027 790028 190036 T90039
Sample Date: 07/30/93 07/30/93 08/03/93 08/03/9) 07393 . 07/30/93
Malrix: Soil Residuals Soil Residuals Soil Residuals
Units: mg/kg mgl/kg mg/kg mg/kg mg/kg mglkg
Parameter l
Acetone 0.28 ) 0.15 J <0.016 J <0.014 0.026 ) 0.036
Carbon disullide <0.032 ) <0.096 <0.016 J <0.014 <0.014 J <0.017
2 Nutanone 0.15 ) -0 096 ~0016 ) <0.014 <0014 ) -0.017
Benzene <0.032 ] <0.096 <0.016 J <0.014 ] <0.014 } <0.017
Tetrachloroethene <0.032 I <0.096 <0.016 J <0.014 ) <0.014 ] <0.017 J
Toluene <0.032 ] <0.096 <0.016 ) <0.014 J <0.014 ) <0.017 J
Ethylbenzene <0.032 <0.096 <0.016 J <0.014 ) <0.014 J <0.017 J
Styrene <0.032 J <0.096 <0.016 J <0.014 J <0.014 ) <0.017 )
Xylene (total) <0.032 J <0.096 <0.016 <0.014 J <0.014 ) <0.017 )
" mgl/kg  Milligrams per kilogram,
] Estimated value,
E Compound exceeded calibration range of the instrument,
D Compound determined al a secondary dilution factor.
n Feet,

-- Not available.

Dup Duplicate.

MS/MSD This sample was designated as the matrix spike/matrix spike duplicate sample. This sample was also
analyzed without the addition of the matrix spike/matrix spike duplicate compounds.

GERAGHTY & MILLER, INC.
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Table 3-4. Detected Compounds in Soil/Residuals - TCL Volatile Organic Compounds, July/August 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan.

Sample Location: MW-6B MW-7B MWwW-88
Sample Depth:  6-8ft  8-10fu 30-32 ft
Sample ID:  T90043 T90046 T90103
Sample Date: 08/03/93  08/05/93  08/17/93

Matrix: Soil Soil - Soil
Units:  mg/kg -mg/kg mg/kg
Parameter |
Acetone <0.011 J 0.003 ] <0011 )
Carbon disulfide <0.011 J <0.0i1 J <0.011 J !
2-Butanone <0.011 ] <0.011'J <0.011 J
Benzene . <0.011 J <0.0i1 J  <0.011 J
Tetrachloroethene <0.011 ) <0.011 ) <0.011 )
Toluene <0.011 J <0.011 ]  <0.011 J
Ethylbenzene <0.011 J <0.011 J <0011 J
Styrene <0.011 J <0.0i1 J <001l J
Xylene (total) <0.011 J <0011 }  <0.011 }

mg/kg  Milligrams per kilogram.

J Estimated value.

E . Compound exceeded calibration range of the instrument.
D " Compound determined at a secondary dilution factor.

ft Feet.

-- Not available.

Dup Duplicate. :

MS/MSD This sample was designated as the matrix spike/matrix spike duplicate sample. This sample was also
analyzed without the addition of the matrix spike/matrix spike duplicate compounds.

C10091.001 DISK/\RITABLES\TABLE3-4.WKI\DC
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Table 3-5. Detected Compounds in Soil/Residuals - Semivolaule Organic Compounds, July/August 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan.

Sample Location:  SB-1 SB-1 SB-1 (Dup) SB-2 SB-2 SB-4
Sample Depth: 2628 ft 26-28 f. 26-28 ft 12-24 ft 2-24 fi 26-28 ft
Sample ID: 790097 T90098 T90099 T90068 T90069 T90072
Sample Date: 08/1393 08/13/93 08/1393 08/05/93 08/05/93 08/10/93
Matrix: Residoals Soil Soil  Residuals Soil  Residuals
Units:  mg/kg mglkg me kg me/kg mg/kg mg/kg
Parameter
4-Methyiphenol a3 ] <0.36 <0.36 <5.9 <0 <100k
Naphthalene a3 ) <0.36 <0.36 0.56 J 0.13 ) <70
2-Methyinsphthalene 110 0.031 J <0.36 <5.9 0.19 J 173 °F
2.4,6-Trichlorophenol a3 1°" <036 <0.36 <59 °% <o <70 ok
2,4,5-Trichlorophenol <81 ] <0.86 <0.86 58 ) <4.8 <170
Diethyiphthalate a3 <0.36 <0.36 <5.9 <0 <70
Pentachloropheool <0.86 ok <086 °“ 137 °% <43 °*
Phenanthrene <33 17 <036 <0.36 <59 <20 <10
Anthracene a3 <0.36 <0.36 <5.9 <0 <70
Carbazole <33 ) <0.36 <0.36 <5.9 <.0 <710
Di-n-butylphthalate 33 ] <0.36 <0.36 <5.9 <20 <10
Fluoranthene a3 ) <0.36 <0.36 <5.9 <0 <70
Pyreoe <33 ] <0.36 <0.36 <5.9 Q.0 <70
Beazo(a)anthracene a3 ] <0.36 <0.36 <59 <0 <70
Chrysecae <33 J <0.36 <0.36 <5.9 <0 <70
bis2-Ethylbexyl)phthalate <33 Jok  <0.50 <0.68 <59 ek Q0 <70 o¢
Benzo(b)fivoranthene <33 ) <0.36 <0.36 <5.9 <0 <10
Benzo(k)fluoranthene a3 <0.36 <0.36 <5.9 <0 <710
Bemo(a)pyrene a3 ] <036 <0.36 <5.9 <0 <10
Indeno(1.2.3-cd)pyrene a3 ) <0.36 <0.36 - <5.9 <0 <0
Benzo(g,h,i)perylene 33 J,e <0.36 <0.36 <5.9 2.0 <10 or

Milligrams per kilogram.
Feet.

mg/kg

f

- Not available.

J Estimated vaive.

Dup Duplicate.

MS/MSD  This sample was designated as the matrix spike/matrix spike duplicate sample. This ssmple was also
smalyzed without the sddition of the matrix spike/matrix spike duplicate compounds.

GERAGHTY & MILLER. INC.



Table 3-5. Detected Compounds in Soil/Residuals - Semivolatile Organic Compounds, July/August 1993,

12th Street Landfill Operable Unit, Plainwell, Michigan.

Pagc 2 0f 8

analyzed without the addition of the matrix spike/matrix spike duplicate compounds.

GERAGHTY & MILLER, INC.

MS/MSD
Sample Location: SB-4 SB-5 S$B-5 SB-6 SB-6 SB-6
Sample Depth: 26-28 ft 20-22 ft 20-22 ft 20-22 ft 20-22 ft 24-26 ft
Sample ID: T90073 T90089 T90090 T90085 T90086 T90087
Sample Date: 08/10/93 08/12/93 08/12/93 08/12/93 08/12/93 08/12/93
Matrix: Soil Soil (fill) Soil Residuals Residuals Soil
Units:  mg/kg . meg/kg mg/kg mg/kg mg/kg mg/kg
Parameter
4-Methylphenol <0.74 J <0.36 <0.36 1.8 ] <14 J <0.35
Naphthalene <0.74.) <0.36 <0.36 <12 ) <14 J <0.35
1-Methylnaphthalene <0.74 ) <0.36 <0.36 32 ) 26 ) <0.35
2,4,6-Trichlorophenol <0.74 ] <0.36 <0.36 <12 1] <14 <0.35
2,4,5-Trichlorophenol <1.8 ) <0.88 <0.87 <30 J <34 ) <0.84
Diethylphthalate <0.74 ] <0.36 <0.36 <12 ] <l4 ] <0.35
Pentachlorophenol <18 ) <0.88 <0.87 <30 ) <34 ) <0.84
Phenanthrene <0.74 ] <0.36 <0.36 <12 ) <l4 J <0.35
Anthracene <0.74 } <0.36 <0.36 <12 ] <14 ] <0.35
Carbazole <0.74 ] <0.36 <0.36 <12 ] <i4 ] <0.35
Di-n-butylphthalate <0.74 ) <0.36 <0.36 <12 ] <14 ] <0.35
Fluoranthene <0.74 ] <0.36 <0.36 <I2) <14 J <0.35
Pyrene - <0.74 ] <0.36 <0.36 <12 J <l4 ] <0.35
Benzo(a)anthracene <0.74 '} <0.36 <0.36 <12 ] <l4 ] <0.35
Chrysene <0.74 ] <0.36 <0.36 <12 ] <14 J <0.35
bis(2-Ethylhexyl)phthalate = <0.74 J <0.36 <0.36 <12 ) <4 J <0.35
Benzo(b)fluoranthene <0.74 ] <0.36 <0.36 <12 ] <l4 J <0.35
Benzo(k)fluoranthene <0.74 J <0.36 <0.36 <12 ) <l4 J <0.35
Benzo(a)pyrene <0.74 J <0.36 <0.36 <12 J <14 J <0.35
Indeno(1,2,3~cd)pyrene - <0.74 }§ <0.36 <0.36 <12 ] <l4 ] <0.35
Benzo(g,h,i)perylene <0.74 ) <0.36 <0.36 <12 J <14 ] <0.35
mg/kg Milligrams per kilogram.
ft Feet.
- Not available.
J " Estimated value.
Dup . Duplicate, _ .
MS/MSD  This sample was designated as the matrix spike/matrix spike duplicate sample. This sample was also



Table 3-5. Detected Compounds in Soil/Residuals - Semivolatile Organic Compounds, July/August 1993,

12th Street Landfill Operable Unit, Plaiowell, Michigan.

Page3of 8

MS/MSD
Sampie Location: S$B-6 SB-7 SB-7 (Dup) SB-7 DB-1 DB-2
Sample Depth:  24-26 ft 24-26 24-26 fi 24-26 ft 1-2f o-1f
Sampile ID: T90088 T90078 T90079 T90080 T90000 T90002
Sample Date: 08/12/93 08/12/93 0871293 08/12/93 012093 0772093
Matrix: Soil Residuals Residuals Soil Soil Soil
Units:  mg/kg meg/kg mg'kg mg/kg mg/kg mg/kg
Parameter
4-Methyiphenol <0.35 59 ] 6.5 1 <17} 0022 J <0.40
Naphthalene <0.35 <89 J <78 } <17} <0.38 <0.40
2-Methyinsphthalene <0.35 12 ) 14 ] 2117 <0.38 <0.40
2.4,6-Trichloropbenol <0.35 <89 ] <78 J <17 1] <0.38 <0.40
2.4,5-Trichlorophenol <0.84 <0 J <190 } <41 J <0.93 <0.98
Diethylpbthalate <0.35 <89 } <78 I <17 1} <0.38 <0.40
Peatachlorophenol <0.84 <20 ] <190 ] <41 ] <0.93 <0.98
Phenanthrene <0.3§5 <39 ] <78 J <17 ] 0.12 J <0.40
Asthracene <0.35 <89 } <78 ] <17 } 0.027 J <0.40
Carbazole <0.35 <89 ] <78 ) <17 ] 0.019 J <0.40
Di-o-butyiphthalate <0.35 <39 } <18 ] <17 J <0.38 <0.40
Fluoranthene <0.35 <89 } <18} <17 } 0.16 J 0.027
Pyrese <0.35 <89 ] <8 ] <171 0.12 J 0.027
Beazo(a)anthracene <0.35 <39 J <78 ) <17 J 0.059 J <0.40
Chrysene <0.35 <89 J <18 ] <17 } 0.089 J 0.020
bis(2-Ethylbexyl)phthalate <0.35 <89 J <18 <17 1 <0.38 <0.40
Beazo(b)fluoranthene <0.35 <29 J <78 J <17 ] 0.081 J <0.40
Benzo(k)fluoranthene <0.35 <39 ) <8 ) <i1} 0.034 J <0.40
Beazo(a)pyreae <0.35 <89 J <78 ] <17 1] 0.085 J <0.40
Indeno(1,2,3-cd)pyrene <0.35 <89 ] <18 ] <17 ] 0.066 J <0.40
Bemzo(g b i)peryicns <0.35 <B9 ] <8 ] <17 } <0.38% 0.032
mg/kg Milligrams per kilogram.
ft Feet.
- Not available.
] Estimoated value.
Duop . Duplicate.
MS/MSD  This sample was designated as the matrix spike ‘mstrix spike duplicate sample. This sample was also

analyzed without the addition of the matrix spike/matrix spnkeduphuteeunpomds.

GERAGHTY & MILLER. INC.
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Table 3-5. Detected Compbunds in Soil/Residuals ~ Semivolatile Organic Compounds, July/August 1993,

12th Street Landfill Operable Unit, Plainwell, Michigan.
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Sample Location: DB-3 DB-4 DB-5 DB-6 DB-7 DB-8
Sample Depth: 4-5 ft 1-2 ft - 0-1 ft - 0-1ft
Sample ID:  T90004 T90005 T90008 T90006 T90013 T90010
Sample Date: 07/21/93 07721/93 07121193 07/21/93 07721193 07/21/93
Matrix: Soil Soil Soil Soil Soil Soil
Units:  mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Parameter
4-Methylphenol <4.1 ) <271 <2.0] <0.58 <0.48 <0.56
Naphthalene <4.1.] <273 <<20J  <0.58 <0.48 <0.56
2-Methylnaphthalene <4.1 ) <271 0.12 J <0.58 <0.48 <0.56
2,4,6-Trichlorophenol <4.11J <271 <2.0 ) <0.58 <0.48 <0.56
2,4,5-Trichlorophenol <10 J <6.6 J <4.8 J <1.4 <1.2 <l.4
Diethylphthalate <4.1) <2.7 1] <2.0 ) <0.58 <0.48 <0.56
Pentachlorophenol <10 J <6.6 ] <4.8 J <1.4 <1.2 <l.4
Phenanthrene <4.1 ] 7] 2.0 <0.58 0.058 J <0.56
Anthracene <4.1 ] <27 1] <2.0J <0.58 <0.48 <0.56
Carbazole <4.1 ] <271 <2.0 ] <0.58 <0.48 J <0.56
Di-n~-butylphthalate <4.1] <2713 <2.0 ] <0.58 <0.48 <0.56
Fluoranthene <4.11] <2.7 1 0.16 J <0.58 0.130 J <0.56
Pyrene - <4.1 } <271} 0.15 J <0.58 0.120 J <0.56
Benzo(a)aathracene <4.1 J <2.7 1] <20 <0.58 0.084 J <0.56
Chrysene <4.1 J <2717 <20 ) <0.58 0.099 J <0.56
bis(2-Ethylhexyl)phthalate <4.1 ] <27 ] <2.0 ] <0.58 <0.48 <0.56
Benzo(b)fluoranthene <4.1 ) <71 0.11 J <0.58 0.080 J <0.56
Benzo(k)fluoranthene <4.1 J <2.71] 0.10 J <0.58 0.081 J <0.56
Benzo(a)pyrene <4.1 ] <27 1] 0.10 J <0.58 0.094 J <0.56
Indeno(1,2,3-cd)pyrene <4.1 ] <27 1] <20 J <0.58 0.027 J --  <0.56
Benzo(g,h,i)perylene <4.1 ] <71 <2.0 ] <0.58 <0.48 - <0.56
mg/kg Milligrams per kilogram.
ft Feet.
- Not available.
J * Estimated value.
Dup . Duplicate. o .
MS/MSD  This sample was designated as the matrix spike/matrix spike duplicate sample. This sample was also

analyzed without the addition of the matrix spike/matrix spike duplicate compounds.

GERAGHTY & MILLER, INC.



Table 3-5. Detected Compounds in Soil/Residuals - Semivolatile Organic Compounds, July/August 1993,

12th Street Landfill Operable Unit, Plainwell, Michigan.

Pagc Sof 8

DB-8 DB-12
Sample Location:  (Dup) DB-9_ DB-10 DB-11 DB-12 (Dup)
Sample Depth:  0-1 R - 0-1ft — o-1ft o-1f
Sample ID:  T90012 T90016 T90014 T90021 T90018 T90019
Sample Date:  07721/93 07121/93 07121193 072293 072293 072293
Matrix: Soil Soil Soil Soil Soil Soil
Unitss  mg/kg . mg/kg me kg mg/kg mg/kg mg/kg

Parameter
4-Methylphenol <0.46 <0.44 <0.73 J <0.42 <0.41 <0.41
Napbthalene <0.46 . <0.44 <0.73 ] <0.42 <0.41 <0.41
2-Methyinaphthalene <0.46 <0.44 <0.73 J <0.42 <0.41 <0.41
2.4,6-Trichloropheool <0.46 <0.44 <0.73 J <0.42 <0.41 <0.41
2,4,5-Trichloropbenol <l.1 <Ll <1.8 ] <1.0 <1.0 <0.98
Diethylphthalate <0.46 <0.44 <0.73 J <0.42 <0.41 <0.41
Peatachlorophenol <l.1 <l.1 <1.8 ] <1.0 <1.0 <0.98
Phenanthrene <0.46 0.044 J 0.18 J <0.42 <0.41 <0.41
Anthracene <0.46 0.020 J 0.065 I <0.42 <0.41 <0.41
Carbazole <0.46 <0.44 ] <0.73 ] <0.42 <0.41 <0.41
Di—n-butylpbthalate <0.46 <0.44 0.040 J <0.42 <0.41 <0.41
Fluoranthene <0.46 0.13 J 0.39 J <0.42 <0.41 <0.41
Pyreoe - <0.46 0.12 ) 0.34 J <0.42 <0.41 <0.41
Beazo(a)anthracene <0.46 008 108 0211 <04 <0.41 <0.41
Chrysene <0.46 0.085 Jok 025 ] <0.42 <0.41 <0.41
bis(2-Ethylhexyl)phthalate  <0.46 <0.44 <0.73 J <0.42 <0.41 <0.41
Benzo(b)fivoranthene <0.46 0.062 JoK 020 <0.42 <0.41 <0.41
Benzo(K)fluoranthene <0.46 0.076 JoX 072 <0.42 <0.41 <0.41
Beazo(a)pyrenc <0.46 0075 1°F 021 <04 <0.41 <0.41
Indeno(1,2,3-cd)pyrene - <0.46 <0.44 <0.73 }§ <0.42 <0.41 <0.41
Benzo(g,h.i)perylene <0.46 <0.44 <0.73 } <0.42 <0.41 <0.41

mg/kg Milligrams per kilogram.
ft Feet.

J

Dwp .
MS/MSD

Not available.
Estimated valoe.
Duplicate.

This sample was designated as the matrix spike/matrix spike duplicate sample. This samplc was also.

amalyzed without the addition of the matrix spike/matrix spike duplicate compounds.

GERAGHTY & MILLER. INC.
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Table 3-5. Detected Compounds in Soil/Residuals - Semivolatile Organic Compounds, July/August 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan.

Page 6 of 8

Sample Location: DB-13 DB=14 MW-1 MW-1 MW-2B MW-2B
Sample Depth: - 0-1ft 6-8 ft 6-8 ft 3-5ft 5-6 ft
Sample ID: T90024 T90025 T90105 T90106 T90029 T90030
Sample Date: 07/22/93 07722493 08/17/93 08/17/93 07/30/93 07/30/93
Matrix: Soil Soil Residuals Soil Residuals Soil
Units:  mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Parameter
4-Methylphenol <0.35 <0.49 <l.2] <13 <12 ] <l.6 J
Naphthalene <0.3§ <0.49 <1.2 ] <l.3 1] 0.092 J <1.6 J
2-Methylnaphthalene <0.35 <0.49 <1.2 ] <l3]J 031 J <L6J
2,4,6~Trichlorophenol <0.35 <0.49 <12 ) <l.3 ] <i.2J <l.6 J
2,4,5-Trichlorophenol <0.85 <1.2 <2.8 ] <3.11J <28 ] <4.0 J
Diethylphthalate <0.35 <0.49 <1.2 J 0.070 J <12 ] <1.6 ]
Pentachlorophenol <0.85 <1.2 <28 ] <3.1] <2.8 ) <4.0 ]
Phenanthrene <0.35 <0.49 <12} <13 1] 0.064 J <1.6 J
Anthracene <0.35 <0.49 <1.2 ) <13 <12 <1.6 J
Carbazole <0.35 <0.49 <l.2 ] <13} <1.2 J <16 J
Di—n—butylphthalau: 0.026 J. 0.026 J <1.2 ] <13 1J <i.2]J <16 J
Fluoranthene <0.35 0.038 J <1.2 ] 0.12 J 0.070 J <1l.6 J
Pyrene <0.35 ] 0.036 J <l.2 ] 027 3] 0.23 J <l.6 ]
Benzo(a)anthracene <0.35 <0.49 <12 ] <13 0.064 ] <1.6 J
Chrysene <0.35 0.030 1°% <123 <137, 00847 <1.6 J
bis(2-Ethylhexyl)phthalate  <0.35 <0.49 <12 ] <13 0.46 J <l.6 J
Benzo(b)fluoranthene <0.35 <0.49 <1.2 ] <13} <12 J <1.6 J
Benzo(k)fluoranthene <0.35 <0.49 <1.2 ) <l.3 ] <12 ] <1.6 J
Benzo(a)pyrene <0.35 <0.49 <l.2 ) <l31] <1.2J . <1.6 J
Indeno(1,2,3-cd)pyrene <0.35 <0.49 <12 ) <13 1} <1.2 J <1.6 J
Benzo(g,h,i)perylene <0.35 J <0.49 ] <1.2 ) <L3 1] <l.2 ] <1.6 J
mg/kg Milligrams per kilogram.
ft Feet.
- Not available.
J Estimated value.
Dup - Duplicate.

MS/MSD  This sample was designated as the matrix spike/matrix spike duplicate sample. This sample was also

analyzed without the addition of the matrix spike/matrix spike duplicate compounds.

GERAGHTY & MILLER, INC.
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Table 3-5. Detected Compounds in Soil/Residuals - Semivolatile Organic Compounds, July/August 1993,
12th Street Landfill Operable Unit, Plainwell. Michigan.

Sample Location: MW-3B MW-3B MwW-4B MW-4B MW-5B MW-5B
Sampie Depth: 2-4 fi 2-4 ft 24 fi 24 f 0-2ft 0-2ft
Sample ID: T90032 T90033 T90027 T90028 T90036 T90039
Sample Date: 07/30%3 07/3093 0810393 08/03/93 07/3093 0773093

Matrix: Soil  Residuals Soil  Residuals Soil  Residuals

Units: mgkg - me/kg mg/kg mg/kg mg/kg mg/ke
Parameter
3-Methylphenol <0.39 <).2 <. <0.68 <0.40 <1.8
Naphthalene <0.39 0.081 J <.l <0.68 <0.40 <1.8
2-Methyinaphthalene 0.047 ) 0.24 ) <2.1 <0.68 <0.40 <1.8
2.4,6-Trichlorophenol <0.39 <1.2 <2.1 0.26 } <0.40 <1.8
2 4.5-Trichloropbenol <0.95 <28 <5.1 <1.6 <0.97 <4.5
Diethyiphthalate <0.39 <1.2 Q1) 0.46 J <0.40 <1.8
Peatachlorophenol <0.95 <28 <5.1 <1.6 <0.97 <4.5
Phenanthrene <0.39 <1.2 2.1 <0.68 <0.40 <1.8
Anthracene <0.39 <1.2 <.l <0.68 <0.40 <1.8
Carbazole <0.39 <1.2 .1 <0.68 <0.40 <1.8
Di-n-burylphthalate <0.39 <l1.2 <.1 0.054 J <0.40 <1.8
Fluoranthene <0.39 0.085 J 2.1 <0.68 <0.40 <1.8
Pyrene <0.39 0.13 J .1 <0.68 <0.40 <1.8
Benzo(a)anthracene <0.39 <1.2 - .1 <0.68 <0.40 <1.8
Chrysene <0.39 0.058 ) <2.1 <0.68 <0.40 <1.8
bis(2-Ethylbexyl)phthalate  <0.39 0.36 J 2.1 <0.68 <0.40 0.095 J
Benzo(b)fluoranthene <0.}9 <1.2 <2.1 <0.68 <0.40 <l1.8
Benzo(k)fluoranthene <0.39 <1.2 .1 <0.68 <0.40 <1.8
Benzo(a)pyrene <0.39 <1.2 <1 <0.68 <0.40 <l.8
Iodeno(1,2.3-cd)pyrene ~ <0.39 <1.2 <21 <0.68 <0.40 <l1.8
Benzo(g.h.i)perylene <0.39 <12 ] <21 <0.68 <0.40 <18 J

Milligrams per kilogram.
Feet.

mg/kg

fi

-_ Not available.

] Estimated valve.

MS/MSD  This sample was designated as the matrix spike 'matrix spike duplicate sample. This sample was also
analyzed without the sddition of the matrix spike/matrix spike duplicate compounds.

GERAGHTY & MILLER.INC.



Table 3-5. Detected Compounds in Soil/Residuals - Semivolatile Organic Compounds, July/August 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan.

Pagc 8 of 8

Sample Location: MW-6B MW-7B MW-8B
Sample Depth: 6-8 ft 8-10 ft 30-32 ft
Sample ID:  T90043 T90046 T90103
Sample Date: 08/03/93 08/05/93 08/17/93
Matrix: Soil Soil Soail
Units: mg/kg mg/kg mg/kg
Parameter
4-Methylphenol <0.38 <0.38 <0.36
Naphthalene <0.38 <0.38 <0.36
2-Methyinaphthalene <0.38 <0.38 <0.36
2,4,6-Trichlorophenol <0.38 <0.38 <0.36
2,4,5-Trichlorophenol <0.91 <0.98 <0.86
Diethyiphthalate <0.38 <0.38 <0.36
Pentachiorophenol <0.91 <0.98 <0.86
Phenanthrene <0.38 <0.38 <0.36
Anthracene <0.38 <0.38 <0.36
Carbazole <0.38 <0.38 <0.36
Di-n-butylphthalate <0.38 <0.38 <0.36
Fluoranthene <0.38 <0.38 <0.36
Pyrene - <0.38 <0.38 <0.36
Benzo(a)anthracene <0.38 <0.38 - <0.36
Chrysene <0.38 <0.38 <0.36
bis(2-Ethylhexyl)phthalate  <0.38 <0.38 <0.36
Benzo(b)fluoranthene <0.38 <0.38 <0.36
Benzo(k)fluoranthene <0.38 <0.38 <0.36
Benzo(a)pyrene <0.38 <0.38 <0.36
Indeno(1,2,3-cd)pyrene <0.38 <0.38 <0.36
Benzo(g,h,i)perylene <0.38 <0.38 <0.36
mg/kg Milligrams per kilogram.
ft Feet.
- Not available.
J . Estimated value.
Dup . Duplicate.

MS/MSD  This sample was designated as the matrix spike/matrix spike duplicate sample. This sample was also

analyzed without the addition of the matrix spike/matrix spike duplicate compounds.
CI0091.001 DISKA\RITABLES\TABLE3-S\WKI\DC |
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Table 3-6. Dectected Compowads i Soil/Residuals ~ Pesticides, July/ August 1993,
12th Streer Landfill Operable Uanit, Plainweil. Michigan.

SB-1
Sample Location: SB-1 - SB-1 (Dup) SB-2 SB-2 " SB—4
Sample Depth- 26-28 f 26-28 fr 26-28 f1 2-24 2 2-4 4 26-28 ft
Sample ID: T90097 T90098 T90099 T90068 T90069 - T90072
Sample Date: 08/1393 08/1393 0813793 08/05/93 0810593 08/1093
Matrix: Residuals Soul Soil Residuals Soil Residnals
Units: mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Parameters
beta-BHC <0.035 J <0.0018 <0.0018 <0.031 0026 JZ <0.018 ]
gamma-BHC <0.035 1] <0.0018 <0.0018 <0.031 <0.021 <0.018 ]
Heptachlor <0.035 J <0.0018 R <0.031 <0.021 <0.018 J
Aldrin <0.035 J <0.0018 <0.0018 <0.031 0.11 0.16 JZ
Endosulfan 1 <0.035 J <0.0018 <0.0018 <0.031 <0.021 <0.018 J
4,4-DDE 0.18 JNZ <0.0036 <0.0035 <0.060 0.056 JZ 0.091 1z
Endrin <0.067 1} <0.0036 <0.0035 <0.060 <0.040 <0.035 J
Endosulfan Il <0.067 } <0.0036 <0.0035 <0.060 <0.040 <0.035 J
4,4-DDD <0.067 J <0.0036 <0.0035 <0.060 <0.040 <0.035 J
4,4°-DDT R <0.0036 <0.0035 <0.060 <0.040 <0.035 J
Endrin aldehryde <0.067 ] <0.0036 <0.0035 <0.060 0024 JZ <0.0351]
alpha-Chlordane R <0.0018 R <0.031 <0.021 <0.018 J
gamma-Chlordane R <0.0018 <0.0018 <0.031 <0.021 <0.018 J
mg/kg Milligrams per kilogram.
D Compound concentration determined at a secondary dilution factor.
J Estimxated value.
N Presumptive evidence of material present.
YA Compound coelutes with aroclor peaks on one or both columns. -
R Unmsable vaive.
i Feet.
- Not availsble.
Dop  Duplicate.

GERAGHTY & MILLER. INC.
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Table 3-6.  Detected Compounds in Soil/Residuals - Pesticides, July/August 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan.

\ MS/MSD

Sample Location: SB-4 " TSB-5 SB-5 SB-6 SB-6 - SB-6

Sample Depth: 26-28 ft 20-22 ft 20-22 ft 20-22 ft 20-22ft . 24-26 ft

Sample ID: T90073 T90089 " T90090  T90085 T90086 . T90087

Sample Date: 08/10/93 08/12/93 08/12/93 08/13/93 08/12/93 08/12/93

Matrix: Soil _ Soil (fill) Soil Residuals Residuals - Soil

Units: mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Parameters

beta-BHC <0.0038, <0.0019 <0.0019 <0.032 <0.036 J <0.0018 J
gamma-BHC <0.0038 <0.0019 <0.0019 <0.032 ] <0.036 ] <0.0018 J
Heptachlor <0.0038 <0.0019 <0.0019 <0.032 <0.036 J <0.0018 J
Aldrin <0.0038 <0.0019 <0.0019 <0.032 <0.036 J <0.0018 J
Endosulfan I <0.0038 <0.0019 <0.0019 <0.032 <0.036 J <0.0018 J
4,4-DDE <0.0074 <0.0037 <0.0036 0.051 J <0.070 J <0.0035 J
Endrin <0.0074 : <0.0037 <0.0036 <0.062 <0.070 J <0.0035 J
Endosulfan II <0.0074 <0.0037 <0.0036 <0.062 <0.070 J <0.0035 J
4,4-DDD <0.0074 <0.0037 <0.0036 <0.062 <0.070 J <0.0035 J
4,4°-DDT- <0.0074 <0.0037 <0.0036 0.063 0.067 JZ <0.0035 J
Endrin aldehyde <0.0074 <0.0037 <0.0036 <0.062 <0.070 J  <0.0035 J
alpha-Chlordane <0.0038 <0.0019 <0.0019 0.066 R <0.0018 J
gamma-~Chlordane <0.0038 <0.0019 <0.0019 <0.032 . R <0.0018 J

mg/kg Milligrams per kilogram. :

D Compound concentration determined at a secondary dilution factor.
J Estimated value.

N Presumptive evidence of material present. :

VA Compound coelutes with aroclor peaks on one or both columns.

R Unusable value.

ft Feet.

-- Not available.

Dup  Duplicate.

GERAGHTY & MILLER, INC.



Table 3-6. Detected Compounds in Soil/Residuals - Pesticides, July/August 1993,
12th Street Landfill Operable Unit, Plainwelil, Michigan.

Page 3 of 8

MS/MSD T SB-7
Sample Location: SB-6 SB-7 (Dup) SB-7 DB-1 DB-2
Sampie Depth: 24-26 ft 24-26 ft 24-26 ft 24-26 fi 1-2ft o-1ft
Sample ID:  T90088 T90078 T90079 T90080 T90000  T90002
Sample Date: 08/1293 08712193 0812793 08/12/93 07720193 07720193
Matrix: Soil Residuals Residuals Sail Soil Soil
Units: mg/kg mg/kg mg kg mg/kg mg/kg mg/kg

Parameters

bets-BHC <0.0018 J <0.092 ] <0.040 J <0.04 R <0.0021
gamma-BHC <0.0018 ] <0.092 1} <0.040 ] <0.044 <0.0039 J <0.0021
Heptachlor <0.0018 ] <0.092 ] <0.040 J] <0.044 <0.0039 J <0.0021
Aldrin <0.0018 ) <0.092 ) <0.040 ) <0.044 0.016 J <0.0021
Endosulfan [ <0.0018 ) <0.092 ) <0.040 J <0.044 0.0037 J <0.002]1
44-DDE <0.003S } <0.18 ] R <0.085 0.0092 ] <0.004
Endrm <0.0035 ] <0.18 J <0.078 J <0.085 <0.0077 J <0.004
Endosulfan 11 <0.0035 ] <0.18 ] <0.078 ] <0.085 <0.0077 J <0.004
4,4-DDD <0.0035 ) 0.15 JZ 0.061 ] <0085 <0.0077 J <0.004
4,4-DDT <0.0035 J 0.60 Z 0.14 ) <0.085 <0.0077 J <0.004
Endrin aldehyde <0.0035 } <0.18 J <0.078 ] <0.085 <0.0077 J <0.004
alpha-Chlordane R R R R 0.0032 JN <0.0021
gamma-Chlordane <0.0018 ] R R <0.044 <0.0039 J <0.0021

mg/kg Milligrams per kilogram.

-0

Compound concentration d=termined at a secondary dilution factor.

Estimated value.

Presumptive evidence of material present.
Compound coelutes with arocior peaks on one or both columns.

Unusable valve.
Feet.

Not available.
Duplicate.

GERAGHTY & MILLER.INC.
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Table 3-6. Detected Compounds in Soil/Residuals - Pesticides, July/August 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan.

Sample Location: -DB-3 DB-4 DB-5 DB-6 DB-7 DB-8
Sample Depth: 4-5ft 1-2f - 0-1ft - TO-1ft
Sample ID: T90004 T90005 T90008 T90006 T90013 T90010
Sample Date: 07721/93 07/21/93 0721193  07121/93 07721193 -07121/93
Matrix: Soil Soil Soil Soil Soil Soil
Units: mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Parameters
beta-BHC <0.021 J <0.014 ] <0.0051 J  <0.003 <0.0025 <0.0028
gamma-BHC <0.02L J <0.014 } <0.0051 J  <0.003 <0.0025 <0.0028
Heptachlor <0.021 J <0.014 J R <0.003 <0.0025 <0.0028
Aldrin <0.021 J <0.014 ] <0.0051 J <0.003 <0.0025 <0.0028
Endosulfan I <0.021 J <0.014 J  <0.0051 J <0.003 <0.0025 <0.0028
4,4'-DDE <0.041 <0.027 1] 0.004 J <0.0058 <0.0048 <0.0055
Endrin <0.041 J <0.027 J <0.010 J <0.0058 <0.0048 <0.0055
Endosulfan II <0.041 J <0.027 § <0.010 J <0.0058  <0.0048 <0.0055
4,4'-DDD <0.041 ] <0.027 J <0.010 J <0.0058 <0.0048 <0.0055
4,4'-DDT 0.023 N <0.027 J <0.010 J <0.0058 0.0032 J  <0.0055
Endrin aldehyde <0.041 J <0.027 1} <0.010 J <0.0058 <0.0048 <0.0055
alpha—-Chlordane R <0.014 J 0.0041 J <0.003 R <0.0028
gamma-Chlordane <0.021 J <0.014 J <0.0051 J  <0.003 <0.0025 <0.0028
mg/kg Milligrams per kilogram.
D Compound concentration determined at a secondary dilution factor.
] Estimated value. s
N Presumptive evidence of material present.
Z Compound coelutes with aroclor peaks on one or both columns.
R Unusable value.
ft Feet.
- Not available.

Dup. Duplicate.

GERAGHTY & MILLER. INC.



Table 3-6. Detected Compounds in Soil/Residuals - Pesticides, July/August 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan.

Page Sof 8

DB-8 L DB-12
Sampie Location: (Dup) DB-9 DB-10 DB-11 DB-12 (Dup)
Sample Depth: 0-1 f - 0-1f - 0-1ft 0-1ft
Sample ID: T90012 T90016 T90014 T90021 T90018 . T90019
Sample Date: 07721193 0772193 012193 01293 013 07122193
Matrix: Soil Soil Soil Soil Soil Soil
Unies: mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Parameters
beta-BHC <0.0024 <0.0023 <0.0037 ] <0.0022 <0.0021 <0.0021
gamma-BHC <0.0024 <0.0023 <0.0037 ] <0.0022 <0.0021 <0.0021
Heptachlor <0.0024 0.0018 |  <0.0037 ] <0.0022 <0.0021 <0.0021
Aldrin <0.0024 <0.0023 <0.0037 ] <0.0022 <0.0021 <0.0021
Eadosulfan | <0.0024 <0.0023 <0.003" ] <0.0022 <0.0021 <0.0021
4,4'-DDE <0.0046 0.0046 J 0.011 J <0.0042 <0.0041 <0.0041
Endrin <0.0046 <0.0044 0.0058 J <0.0042 <0.0041 <0.0041
Endosulfan II <0.0046 <0.0044 <0.0073 }] <0.0042 <0.0041 <0.0041
4,4’-DDD <0.0046 <0.0044 0.0056 J <0.0042 <0.0041 <0.0041
4,4-DDT <0.0046 R R <0.0042 <0.0041 <0.0041
Endrin aldehyde <0.0046 <0.0044 <0.0073 ] <0.0042 <0.0041 <0.0041
alpha-Chlordane <0.0024 R 0.012 ] <0.0022 <0.0021 <0.0021
gamma-Chlordane <0.0024 <0.0023 0.0031 ] <0.0022 <0.0021 <0.0021

mg/kg

ElﬂwNth

Milligrams per kilogram.

Compound concentration determined at 2 secondarv dilution factor.

Estimated value.

Presumptive evidence of material present.
Compound coelutes with sroclor peaks on one or both columns.

Unassble value.
Feet.
Not svailable.

Duplicate.

GERAGHTY & MILLER. INC.
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Table 3-6.  Detected Compounds in Soil/Residuals - Pesticides, July/August 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan.

Sample Location: DB-13 DB-14 MW-1 MW-1 MW-2B MW-2B

Sample Depth: - TO-1ft 6-8 ft 6-8 ft 3-5ft 5-6 ft

Sample ID: T90024 T90025 T90105 T90106 T90029 T90030

Sample Date: 07/22/93 07/22/93 08/17/93 ~ 08/17/93 07/30/93 _07/30/93

Matrix: Soil Soil Residuals Soil Residuals Soil

Units: mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Parameters

beta~BHC <0.009 <0.0025 <0.024 <0.0067 R <0.0085 J
gamma-BHC <0.009 <0.0025 <0.024 J - 0.0089 J <0.030 J  <0.0085 3}
Heptachlor : <0.009' <0.0025 <0.024  <0.0067 <0.030 J  <0.0085 J
Aldrin <0.009 <0.0025 <0.024 <0.0067 0.42 J 0.0093 J
Endosulfan I <0.009 <0.0025 <0.024 <0.0067 <0.030 J <0.0085 J
4,4'-DDE 0.025 JN <0.0049 <0.047 <0.013 0.18 J <0.016 J
Endrin <0.017 0.0029 J <0.047 <0.013 <0.57 J <0.016 J
Endosulfan II <0.017 <0.0049 <0.047 <0.013 <0.57 J <0.016 )
4,4°-DDD <0.017 <0.0049 0.031 ] <0.013 <0.57 J <0.016 J
4,4-DDT R 0.0071 J 0.16 J <0.013 <0.57 J <0.016 J
Endrin aldehyde <0.017 <0.0049 <0.047 <0.013 R <0.016 J
alpha-Chlordane 0.027 IN <0.0025 0.13 J <0.0067 <0.030 J  <0.0085 J
gamma~-Chlordane R <0.0025 R <0.0067 <0.030 J  <0.0085 J

mg/kg Milligrams per kilogram.
D Compound concentration determined at a secondary dilution factor.
J Estimated value.
N Presumptive evidence of material present.
YA Compound coelutes with aroclor peaks on one or both columns.
R Unusable value.
ft Feet.
- Not available.
Dup  Duplicate.

GERAGHTY & MILLER, INC.



Table 3-6. Detected Compounds in Soil/Residuals - Pesticides, July/August 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan.

Page 7 of 8

MW-3B

Sample Location: ~ MW-3B MW-4B MW-4B  MW-SB MW-5B
Sample Depth: 24k 24t 2-4 ft 24 ft 0-2f 0-2f
Sample ID: T90032 T90033 T90027 T90028 T90036 T90039
Sample Date: 0773093 07730193 08/03/93  08A3M3 0773093 07/30/93
Matrix: Soil Residuals Soil  Residuals Soil Residuals
Units: mg/kg mg/kg mglkg mg/kg mg/kg mg/kg
Parameters
beta-BHC <0.002 R <0.027 <0.0052 R R
gamma-BHC <0.002 <0.024 ] <0.027 <0.0052  <0.0021 <0.029 J
Hepuchior <0.002 <0.024 } <0.027 <0.0052  <0.0021 <0.029 J
Aldrin 0.0013 0.13 JZ  <0.027 0.013 0.012 0.51 Jz
Endosulfan | <0.002 <0.024 ) <0.027 <0.0052  <0.0021 <0.029 J
4,4'-DDE <0.0039 0.042 JZ 0.68 R 0.0047 0.23 JZ
Endrin <0.0039 <0.046 ] <0.053 <0.010 0.006 <0.056 J
Endosulfan [1 <0.0039 <0.046 J <0.053 R <0.004 0.036 JZ
4,4’-DDD <0.0039 <0.046 ] 0.13 <0.010 <0.004 <0.056 }
4,4-DDT <0.0039 <0.046 ] 0.46 ]  <0.010 <0.004 <0.056 J
Endrin aldchyde <0.0039 <0.046 ] <0.053 <0.010 <0.004 R
alpha-Chlordane <0.002 <0.024 J R 0.020 J <0.0021 <0.029 J
gamma-Chlordane <0.002 <0.024 J R <0.0021 <0.029 ]

0.022

mgikg Milligrams per kilogram.

Compound concentration determined at a secondary dilution factor.

Estimasted value.

Presumptive evidence of material present.
Compound coelutes with aroclor peaks on one or both columns.

Feet
Not available.

D
J
N
Y4
R Unusable value.
fi
Dup  Duplicate.

GERAGHTY & MILLER. INC.

s



Table 3-6. Detected Corﬁpounds in Soil/Residuals - Pesticides, July/August 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan.

Page 8 of 8

MW-7B

Sample Location: MW-6B MW-8B
Sample Depth: 6-8 ft 8-10 ft . 30-32
_Sample ID: T90043 T90046 T90103
Sample Date: 08/03/93 08/05/93 08/17/93
Matrix: Soil " Soil Soil
Units: mg/kg mg/kg mg/kg

Parameters
beta-BHC <0.0019 <0.0019 <0.0018
gamma-BHC <0.0019 <0.0019 <0.0018
Heptachlor <0.0019 <0.0019 <0.0018
Aldrin <0.0019 <0.0019 <0.0018
Endosulfan I <0.0037 <0.0019 <0.0018
4,4'-DDE <0.0037 <0.0038 <0.0036
Endrin <0.0037 <0.0038 <0.0036
. Endosuifan II <0.0037 <0.0038 <0.0036
4,4’-DDD <0.0037 <0.0038 <0.0036
4,4-DDT <0.0037 <0.0038 <0.0036
Endrin aldeshyde - <0.0037 <0.0038 <0.0036
alpha-Chlordane <0.0019 <0.0019 <0.0036
gamma-Chlordane <0.0019 <0.0019 <0.0018

mglkg Milligrams per kilogram.

Estimated value. -
Presumptive evidence of material present.

Unusable value.
Feet.
- Not available.
Dup  Duplicate.

GERAGHTY & MILLER. INC.

Compound concentration determined at a secondary dilution factor.

D

J

N

Z . Compound coelutes with aroclor peaks on one or both columns.
R .

ft
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Table 3-7.  Detected Compounds in Soil/Residuals - lnorganic Coastitueats, July/August 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan.

Sample Location:  SB-1 s3-1 SB-1(Dup) SB-2 SB-2 SB—~4
Sample Depth:  26-28 ft 2628 ft 26-28 f 2-24ft n-24ft 26-28 ft
Sample ID:  T90097 T90098 T90099 T90068 T90069 T90072
Sampie Date: 08/1393  08/13/93  08/13/93 080593 080593  08/10/93
Matrix: Residuals Soil Soil  Residuals Soil  Residuals

Uniss:  me/kg mg/kg mg/kg mg/kg mg/kg mg/kg

Analvte

Alominom 11100 2930 1780 7430 6120 8450 J

Antimooy <14.5 <6.2 ] 235 ) <12.8 J <181 <l4.1 I

Arsenic 15 B 5.3 4.6 0.57 B i.1 B 0.61 BJ
Barium 100 J 24.1 B 163 3 26.4 B 202 476 }

Bervilium <0.26 0.12 B <017 <0.23 015 B <0251

Cadmium <0.81 }§ <0.44 <0.52 <0.72 <0.44 <0.79 J

Calkcium 10300 118000 J 129000 J 3380 58000 43000 J

Chrotuum 03 92 3 531 12.0 71.6 113 1

Cobalt 6.6 B 36 B 26 3 <l.4 52 B 9.2 BJ
Copper 279 J 12.8 7.3 80.7 413 108 J

Iron 710 9180 8410 1150 4510 1320 J

Lead 187 ) 69 ) 6.2 J 9.7 mn 946_J-
Magnesium 1140 B 49100 J 34300 J 688 B 1280 1510 J

Manganese 34.1 3 710 J 609 I 20.4 116 7.5 3

Mercury 1.4 <0.04 <0.05 <0.07 0.74 521

Nickel 38 B 7.9 7.7 21 B 54 B 2.7 BJ
Potassium 247 B 302 B <139 <191 <117 <1l I

Selenium <0.45 <0.19 1.5 <0.33 <0.19 ] <0.25 J

Silver <l1.6 <0.68 <1.0 1.6 B <0.86 <1.6 J

Sodium . m3 210 B 175 B <« <148 519 BJ
Vanadiom 18.0 10.8 7.5 B 1.7 B 9.3 12.1 BJ
Zinc 697 ] 43.0 21.3 421 170 312 ]

Cyanide 79 3 033 B  <0.08 1.3 0.56 B 47 1]

mghkg  Milligrams per kilogram.

B Compound conceatration between instrument detection limit and contract required quantitation limit.
J Estimsated value.

Dup Duplicate.

MS/MSD This sample was designated as the matrix spike/matrix spike duplicate sample. This sample was
also analyzed without the addition of the matrix spike/matrix spike duplicate compounds.

GERAGHTY & MILLER. INC.



Pagec 20f §

Table 3-7.  Detected Compounds in Soil/Residuals - Inorganic Constituents, July/August 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan.

MS/MSD
Sample Location: SB-4 - §B-5 SB-$ SB-6 SB-6 SB-6
Sample Depth: 26-28 ft 20-22 ft 20-22 ft 20-22 ft 20-22 ft 24-26 ft
Sample ID:  T90073 T90089 T900950 “T90085 T90086 T90087
Sample Date: 08/10/93 08/12/93 08/12/93 08/12/93 08/12/93 08/12/93

Matrix: Soil Soil (fill) Soil Residuals Residuals Soil

Units:  mg/kg - mg/kg mg/kg mg/kg mg/kg mg/kg
Analyte
Aluminum 6500 J 4440 3440 12900 12700 J 3450
Antimony <16.0 J <6.1 J <59 1] <10.0 <10.8 J 84 BJ
Arsenic 3T D . 6.1 @E) 0.71 B 3.1 BJ 3.1
Barium 85.4 ) 25.7 176 B 155 J 255 J 258 B
Bervilium 0.38 BJ 0.183 B 0.19 B 0.31 B 0.29 BJ 0.15 B
Cadmium <0.90 J <0.34 <0.33 - <0.56 J <0.61 J <0.40
Calcium 15000 J 2450 J 52100 J 7740 10000 J 37700 J
Chromium 13.2 J 587 8.4 J 46.1 30.6 J 7.4 )
Cobait <l.8 ] 6.7 44 B 56 B 3.1 BJ 38 B
Copper 13.2 ) 23.6 12.2 110 J 156 J 10.7
Iron 7480 J 12000 12400 3110 4950 J 7290
Lead 20.0 J 501 4.1 226 J 140 ] 4117
Magnesium 7590 J 1860 J 17000 J 1140 3420 J 13900 J
Manganese 22.0 ] 149 J 296 J 70.2 ) 462 J 408 J
Mercury <0.09 ] <0.04 <0.04 0.63 0.74 J <0.05
Nickel 8.3 BJ 10.6 9.3 30 B 5.3 BJ 13.5
Potassiim <239 J 908 452 B 174 B 297 BJ 384 B
Selenium 501 <022 ]  0.68 B] <0.46 <0.50 J 0.64 BJ
Silver <1.8 ] <0.67 <0.65 <l.1 <1.2J <0.78
Sodium 713 BJ <115 117 B <190 <205 J 158 B
Vanadium ' 20.5 J 2.7 139 20.9 20.8 J 8.8
Zine 2357 22.7 17.0 422 ] 381 J 21.5
Cyanide 2.1 ) <0.08 <0.08 8.1 ) 591 <0.08
mg/kg Milligrams per kilogram.
B Compound concentration between instrument detection limit and contract required quantitation limit.
J . Estimated value.
Dup Duplicate.

MS/MSD This sample was designated as the matrix spike/matrix spike duplicate sample. This sample was
: - also analyzed without the addition of the matrix spike/matrix spike duplicate compounds.

GERAGHTY & MILLER, INC.
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Table 3-7.  Detected Compounds in Soil/Residuals - Inorganic Constituents, July/August 1993,
12th Strees Landfill Operable Unit, Plainwell, Michigan.

MS/MSD
Sample Location: SB-6 "SB-7 SB-7 (Dup) SB-7 DB-1 DB-2
Sample Depth: 24-26 ft 24-26 24-26 24-26 ft 1-2f 0-1ft

Sample ID: T90088 T90078 T90079 T90080 T90000 T90002
Sample Date: 08/1293 08/12/93 08/12/93 08/12/93 0772093 0772093
Matrix: Soil Residuals Residuals Soil Sail Saoil

Units: mg/kg -  mefkg mg/kg mg/kg mg/kg wglkg

Analyte

Aluminum 3680 8780 J 10200 J 7480 J 2800 20500
Antimony <1.0 } <B.9 J <127 ) 18] <6.4 J <10.2 J
Arseaic 41 0.90 BJ 10 B Q1D 3.1 5.1
Barium %3 B 357 J 433 J 246 J 41.6 102
Beryllium 019 B <043 ) <0.23 J <039 J 0.18 B 0.80 B
Cadmium <0.39 <13} 42} <16} <0.36 <0.57
Cakiom 181000 J 34300 J 48500 J 80700 J 149000 5830
Chrominm 79 1 88.1 J 115 J 115 J 74 31.9
Cobalt 3.1 B 7.3 BJ 11.2 BJ 149 BJ 24 B 10.5
Copper 8.8 68.8 J 87.3 J 98.4 J 93 21.2
Iron 7960 240 ] 3190 J 11600 J 7410 27500
Lead 6.6 J (499 ) 661 4LV 418 252 ]
Magoesiom 27700 J 1480 B 2230 J 5300 J 86900 6790
Manganese 51 ] 80.1 J 169 J 255 3 367 327
Mercury <0.03 307 2.0 J 223 0.12 <0.05
Nickel 9.1 3.7 BJ 5.4 BJ 20 ] 45 B 28.4
Potassiuim 457 B <358 J <191 J <21 ) 94 B 2050
Seleninm <0.72 J <0.63 } 0.53 BJ 1.9 B <0.18 0.35 BJ
Silver <0.77 Q6§ 20 Bf <4 <0.70 <l1.1
Sodium I B <452 ] 405 BJ 623 BJ 176 B <193
Vanadium ' 10.5 11.6 BJ 145 J 169 BJ 6.6 41.4
Zinc 2.4 235 J 3718 ) 753 4.4 58.0
Cyanide <0.08 1.9 ] 26 J 0.81 BJ <0.08 <0.09
mg/hg  Milligrams per kilogram.

B Compound coocestration between instrument detection limit and contract required quantitation limit.
J Estimated valve. -

Deap Duplicate.

MS/MSD This sample was designated as the matrix spike/matrix spike doplicate sample. This sample was
- also analyzed without the addition of the matrix spike/matrix spike duplicate compounds.

GERAGHTY & MILLER. INC.
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Table 3-7.  Detected Compounds in Soil/Residuals - Inorganic Constituents, July/August 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan.

Sample Location: DB-3 DB-4 DB-5 DB-6 DB-7 DB-8
Sample Depth: 4-5 ft =2t - 0-1ft - 0-1ft
Sample ID:  T90004 T90005 T90008 T90006 T90013 T90010
Sample Date: 07/21/93 07/21/93 07/21/93 - 07/21/93 07721193 07/21/93

Matrix: Soil Soil Soil Soil Soil * Soil
_ Units:  mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Analyte . .
Aluminum 4460 J 5330 J 10800 J 18000 6490 9310
Antimony <44.6 J <524 J <249 J <14.4 ] <124 J 174 J
Arsenic _ 43 B] 254y 581> B 10.1 AsD
Barium 187 J 81.9 BJ 118 ] 137 188 179
Beryllium <0.80 J <0.94 J 0.56 BJ 0.86 B <0.38 <0.54
Cadmium <25 9] <l.4 ] <0.81 <0.69 <0.61
Calcium 40400 J 24200 J 11000 J 6340 6400 5460
Chromium 292 J 13.6 J 25.0 J 25.4 25.1 21.9
Cobalt <4.9 J <5.8 ] 5.1 BJ 48 B 51 B 8.5 B
Copper 349 J 423 ] 27.1 J 3.0 B 21.3 17.6
Iron 9740 J 21800 J 18100 J 30100 15000 25100
Lead 46.5 J 82.8 J 48.9 J 139 J 322 7 29.4 J
Magnesium 3640 BJ 5930 J 2870 J 3080 1540 1870
Manganese 119 ) 200 ) 126 J 111 555 1940
Mercury <0.27 J 0.59 BJ 0.86 J <0.08 0.26 0.15
Nickel <6.7 J 10.1 BJ 9.2 BJ 9.8 B 9.7 B 13.9
Potassium <667 J <784 ] 926 BJ 687 B 203 B 582 B
Selenium 4.8 BJ 4.8 J 2.6 J 1.4 069 B  0.80 B
Silver <49 ] <581 <71 <1.6 <l.4 <1.2
Sodium <842 J <991 J <471 ] «n <234 <207
Vanadium 31.2 BJ 29.2 BJ 28.1 J 49.4 17.3 25.7
Zinc : 91.7 J 102] 843 ) 51.8 70.3 47.9
Cyanide <0.48 ] <0.61 J <0.22 J <0.12 <0.10 <0.12

mg/kg Milligrams per kilogram.

B Compound concentration between instrument detection limit and contract required quantitation limit.
-3 Estimated value, :
Dup - Duplicate. .

MS/MSD This sample was designated as the matrix spike/matrix spike duplicate'sample-. Ttus sample was
also analyzed without the addition of the matrix spike/matrix spike duplicate compounds.

-

GERAGHTY & MILLER, INC.



Table 3-7.  Detected Compounds in Soil/Residuals - Inorganic Coastituents, July/August 1993,

12th Street Landfill Operable Unit, Plainwell, Michigan.

Pagc 5ol 8

DB-8 DB-12
Sampic Location:  (Dup) " “DB-9 DB-10 DB-11 DB-12 (Dup)
Sample Depth:  0-1 ft - 0-1fr - 0-1ft o-1ft
Sample ID:  T90012 T90016 T90014 T90021 T90018 T90019
Sampie Date: 0772193 0772193 17R1M93 07/22/93 01293 07122193
Matrix: Soil Soil Soil Soil Soil Sail
Units:  mg/kg - mg/kg mg/ke mg/kg mg/kg mg/kg
Amlyte
Aluminum 6620 4670 5690 J 6620 3180 3920
Antimony <8.5 J <129 J 1.9 } 125 J <6.3 J .77
Arsenic 5.6 N IR e D IR & 69 . TI5
Barium 146 88.6 147 3 119 35.2 58.1
Beryilium <0.39 <0.30 <0.39 ] <0.41 <0.12 <0.22
Cadmium <0.48 <0.72 1.5 B <0.46 <0.35 <0.55
Cakcium 5100 12100 24300 J 4250 13200 17200
Chromiom 17.2 13.6 488 J 133 8.4 1.6
Cobalt 52 B 38 B 3.1 BJ 62 B 28 B 28 B
Copper 12.8 16.3 51.7 3 9.8 53 9.0
Iron 20600 14400 18300 J 27400 9380 11000
Lead 38.0 I 75.0 J 116 J 110 J 82 ) 6.8 J
Magnesium 1360 1610 3790 J 1700 6790 7900
Manganese 893 6141 90> 416 655
Mercury 0.14 1.1 0.62 J 0.08 B  <0.05 <0.05
Nickel 9.1 63 B 13.7 B 12.5 6.6 9.5
Potassium 317 B 385 B 428 BJ 509 B 288 B 404 B
Selenium 0.66 BJ 0.50 B 0.85 BJ 060 B  <0.36 <0.26
Silver <0.94 <1.4 <2.4 ] <0.91 <0.69 <l.1
Sodiom _ <161 <243 <414 ) <156 <119 <184
Vasadium 19.0 14.0 15.4 BJ 21.4 9.7 12.1
Zinc 37.8 412 134 J 50.7 20.0 26.8
Cyanide <0.10 <0.09 <0.15 J <0.09 <0.09 <0.09
wg/kg  Milligrams per kilogram.
B Compound concentration between instrument detection limit and contract required quantitation limit.
J Estimated valuve.
Dwp Duplicste.

MS/MSD This sample was designated as the matrix spike/matrix spike duplicate sample. This sample was
also amalyzed without the addition of the matrix spike/matrix spike duplicate compounds.

GERAGHTY &\ 111 FR INC.
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Table 3-7.  Detected Compounds in Soil/Residuals - Inorganic Constituents, July/August 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan.

Sample Location: DB-13 DB-14 MW-1 MW-1 MW-2B MW-2B
Sample Depth: - -0=~1 ft 6-8 ft 6-8 ft 351t 5-6ft
Sample ID:  T90024 T90025 T90105 T90106 T90029 T90030
Sample Date: 07/22/93 07/22/93 08/17/93 08/17/93 07/30/93 07129193

Matrix: Soil Soil Residuals Soil Residuals " Soil

_ Units:  mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Analyte -

Aluminum 7550 4480 5800 J 3910 J 8930 11900 J
Antimony X111 ] <122 J <13.6 J <339 <159 J <346 J
Arsenic 3.4 ~16.0° 1.4 BJ 6.2 BJ 6.4 <6.1 J
Barium 41.8 133 379 ] 106 BJ 186 122 BJ
Beryllium 0.21 B 027 B <0.24 J <0.61 J 0.73 B 0.75 BJ
Cadmium <0.40 <0.68 <0.76 J <19 J <0.89 <19 J
Calcium 2500 17300 33600 J 37700 J 27500 6710 J
Chromium 15.5 16.2 141 J 7.5 1 18.3 392 J
Cobalt 3.8 B 23 B 5.8 BJ <3.7 ) 55 B 11.1 BJ
Copper 12.9 13.8 45.4 ] 10.2 BJ 86.1 1.5 BJ
Iron 9720 20200 3690 J 8490 J 4920 27500 J
Lead | 33.1 J 821 8B 1077 335 169 J
Magnesium 1860 3410 1210 BJ 5910 J 1610 4490 J
Manganese 240 879 82.7 J 16.5 J 98.7 219 J
Mercury 0.10 0.11 B 29 J 0.38 BJ 0.36 <0.19 J
Nickel 8.6 11.0 ° 2.9 BJ 14.5 BJ 8.1 B 18.7 BJ
Potassium 3I13 B 234 B <203 J <507 J <239 1260 BJ
Selenium <0.25 0.31 B 0.35 BJ 7.8 J 3.1 <13 ]
Silver <0.78 <l1.3 C<1S ) <3.7 1] <l1.8 <3.8 ]
Sodium <134 <231 <257 ] 682 BJ <301 <654 ]
Vasadium - 14.6 13.4 10.1 BJ 479 1 18.2 355
Zinc C 70.8 91.7 224 ) 9.0 BJ 383 50.1 J

~ Cyanide <0.70 <0.11 137 0.61 BJ 0.67 B <036 ]
mg/kg Milligrams per kilogram.

-B. . Compound concentration between instrument detection limit and contract required quanutauon limit.
J Estimated value. :

Dup - Duplicate.

MS/MSD . This sample was designated as the matrix splke/mat.nx spike duplicate sample. This sample was
-also analyzed without the addition of the matrix spike/matrix spike duphcate compounds.

GERAGHTY & MILLER, INC.
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Table 3-7.  Detected Compounds in Soil/Residuals - Inorganic Constitnents, July/August 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan
Sample Location: MW-3B MW-3B MW-4B MW-4B MW-SB MW-5B
Sample Depth: 24 f T4 24 fi 2-4 ft 0-2ft 0-2 ft
Sample ID:  T90032 T90033 T90027 T90028 T90036 T90039
Sample Date: 0772993 073093 0820393 03/03/93 0772993 0773093
Matrix: Soil  Residuals Soil Residuals Soil  Residuals
Units:  mg/kg mg/kg mg/ke mg/kg mg/kg: mg/kg
Analyte -
Aluminum 6830 7140 14700 10400 3490 9780
Antimoay <1.0 ) <12.0 J <10.7 J <148 ] <s.1] <15.1 ]
Arsenic AS.L 2.3 20 B _16 <93 0.830 B
Barium 1 796 364 164 51.7 613
Beryllium 039 B <0.22 0.34 B 24, 0.183 B <0.27
Cadmium <0.39 <0.67 <0.73 <0.83 <0.45 <0.85
Cakcium 3710 21600 23900 J 3310 5050 28300
Chromium 1.9 56.3 71.2 ) 21.2 1.7 156
Cobalt 68 B 55 B 58 B 39 B 25 B 82 B
Copper 34 B 56.2 84.3 £9.6 5.2 68.5
Iron 28100 3090 5700 3730 14000 4110
Lead 1223 308 =444 ] 32.6 44 ] s>
Magnesium 1230 805 B 707 BI 609 B 1480 733 B
Manganese 1040 167 264 J 45.6 202 118
Mercury 0.06 B 1.4 0.91 0.11 B <0.05 5.0
Nickel 73 25 B 35 B 8.1 B 52 B 32 B
Potassium 28 B <180 <160 ] <l 230 B <6
Selenium 047 B <0.22 0.71 B 0.48 BJ 052 B <028
Silver <0.77 <l.3 2.3 <l.6 <0.89 <1.7
Sodium <3 <7 <20 <280 <153 <286
Vanadium 19.0 98 B 19.3 33 12.0 94 B
Zinc 25.0 286 319 398 11.7 "346
Cyanide <0.09 008 B <024 J <0.12 <0.09 - 0.40 B
mg/g  Milligrams per kilogram.
B Compomdmmmbawmmuumemdemcnonlmnmdmumqmedqmunmth
J Estimated value.
Dup - Duplicate.

MS/MSD This sample was designated as the matrix spike/matrix spike duplicate sample. This sample was

also analyzed without the addition of the matrix spike/matrix spike duplicate compounds.

GERAGHTY & MILLER. INC.



LoD

Page S of 8

Table 3-7.  Detected Compounds in Soil/Residuals - Inorganic Constituents, July/August 1993,
12th Street Landfill Operable Unit, Plainwell, Mlchlgan
Sample Location: MW-6B MW-78 MWwW-8B
Sample Depth: 6-8 ft 8=10 ft 30-32 ft
Sample ID: T90043 T90046 T90103
Matrix: Soil Soil . Soil
Units: mg/kg mglkg mg/kg
Analyte
Aluminum 1610 2650 1940
Antimony <5.8 ) <6.5 ) <18 J
Arsenic 1.3 B 1.3 B 43
Barium 11.3 B 10.1 B 145 B
Beryllium <0.10 0.27 B 0.14 B
Cadmium <0.37 - <0.45 <0.55
Calcium 497 B 14300 ) 133000 J
Chromium 3.0 5.7 7.1 ]
Cobalt 1.3 B 35 B 30 B
Copper 27 B 12.6 6.8
Iron 3450 13400 12900
Lead 1.6 J 1.2 § 4.9 J
Masgnesium 540 BJ 5150 J 38800 J
Manganese 189 J 190 J 408 J
Mercury <0.04 <0.04 <0.04
Nickel 40 B 8.5 6.9
Potassium 93.1 B <96.5 234 B
Selenium <0.25 <0.19 0.74 B
Silver <0.63 <0.71 <0.86
Sodium <109 128 B 192 B
Vanadium 47 B 12.8 8.5
Zinc 1.7 17.4 14.4
Cyanide <0.08 J <0.08 0.05 BJ
mg/kg Milligrams per kilogram.
B Compound concentration between instrument detection limit and contract required quantitation limit.
J Estimated value.
Dup . Duplicate.

MS/MSD. This sample was deslgnated as the matrix spike/matrix spike duplicate sample. This sample was

lso analyzed thhout the addition of the mnnx spnkelmamx spike duphcate compounds.

cmox 001 DISK.B\RITABLB\TABLBJ WKI\WVW

GERAGHTY & MILLER, INC.



Table 3-8.  Detected Compounds in Soil/Residusls - PCBs, July/August 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan.

Sample Location: DB-|* DB-2¢ DB-3
Sample Depth: 1-2f o-1n -2 f
Sample ID: T90000 T90002 T90003
Satmnple Date: 07/20/93 U7/20093 07721193
Matrix: Soil Soil Residuals
Units: mg/kg mglkg mg/kg

Parameters
" Aroclor-1016 <0.0077 J <0.04 90
Aroclor-1221 <0.16 <0.082 <3
Aroclor-1232 <0.0077 J <0.04 <|3
Aroclor-1242 <0.0077 I -.0.04 <13
Aroclor-i248 0.73 ) <0.04 68
Aroclor-1254 <0.0077 } <0.04 <}3
Aroclor-1260 0.13 ) <0.04 <13
Total PCBs 0.86 0 158

mg/kg Milligrams per kilogram.
PCBs Polychlorinated biphenyls.
{3 Feet.
-- Not available.
Compound concentration determined at a secondary dilution factor.

Compound concentration exceeded the calibration range of the instrument.

D
E
J Estimated value.

C Result confirmed by gas chromatography/mass spectrometry.
R Unusable value.

Dup. Duplicate.

.

Sample analyzed by U.S. Environmental Protection Agency (USEPA) SW-846 method 8081,

e e e e e b S

DB-3¢
4-Sf
T90004
07/2119)
Sail
myg/kg

<0.04}
<0.83
<0.041
- 0041
4.7
<0.04}
<.0.041
4.7

— e e e e Sy

DB-4*
1-2 0
T9000S
07721793
Soil
mg/kg

<0.27 J
<0.56 )
<027 }
<027 )
<0.27 ]
<0.27 )
<0.27 1

GERAGHTY & MILLER, INC.

DB-S
T90007
07/21/93
Residuals
mg/kg

)
<5.9

J
<59 ]
<59 J

32

8 J
<59 )
<59 1
10

Page | of 1]

DB-5¢ DB-6*
-- o-1n
‘190008 ‘190006
07/21/93 07721193
Soil Soil
inglkg mglkg
<0.10 1 <0.0058
<0.20 ] <0.12
<0.10 J + <0.0058
<0.10 ) - 1058
0.36 J 0.086
<0.10 ) <0.0058
<0.10 J <0.0058
0.36 0.086
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Table 3-8. Detected Compounds in Soil/Residuals - PCBs, July/August 1993,
IZQ\ Street Landfill Operable Unit, Plainwell, Michigan. '

DB-12

Sample Location: DB-11 : DB-11* DB-12* (Dup)* DB-13 DB-13* DB-14* SB-1

Sample Depth: - -~ 0-1 ft 0-1n - - 0-1ft 22-24 ft

Sample ID: T90020 T90021 T90018 T90019 . T90023 T90024 T90025 T90100

Sample Date: 07/22/93 07/22/93 07/22/93 07/22/93 07/22/93 07/22/93 07/22/93 08/13/93

Matrix: Residuals Soil Soil Soil Residuals Soil Soil Residuals

Units: mgl/kg mg/kg mglkg mg/kg mg/kg mg/kg mglkg mg/kg

Parameters : .

Aroclor-1016 <0.50 <0.042 <0.041 <0.041 <3.1 <0.17 <0.049 <0.11
Aroclor-1221 <0.50 ' <0.085 <0.084 <0.083 <3.1 <0.36 <0.099 Vo<0.11 )
Aroclor-1232 <0.50 : <0.042 <0.041 <0.041 <3.1 <0.17 <0.049 <0.11 J
Aroclor-1242 <0.50 <0.042 <0.041 <0.041 <3.1 <0.17 <0.049 <0.11 J
Aroclor-1248 2.0 <0.042 <0.041 <0.041 24 1.5 0.040 J <0.11 J
Aroclor-1254 1.7 <0.042 <0.041 <0.041 38 1) 0.20 J 0.062 1.1
Aroclor-1260 <0.50 <0.042 <0.041 <0.041 <3.1 0.13 ) <0.049 <0.11 )

Total PCBs 3.7 0 0 0 21.8 1.83 0.102 1.1

mg/kg Milligrams per kilogram.
PCB Bolychloﬁnated biphenyls.
ft Feet. .
- Not available. )
D Compound concentration determined at a secondary dilution factor.
E Compound concentration exceeded the calibration range of the instrument.
J Estimated value.
C Result confirmed by gas chromatography/mass spectromelry.
R Unusable value.
Dup. Duplicate.
* Sample analyzed by U.S. Environmental Protection Agency (USEPA) SW-846 method 8081.

GERAGHTY & MILLER, INC.



Detected Compounds in Soil/Residuals ~ PCBs, July/August 1993,

Page 2 of 11

Feel. .
Not available.

Compound concentration determined at a secondary dilution factor.

Compound concentration exceeded the calibration range of the instrument.

Estimated value,

Result confirmed by gas chromatography/mass spectrometry.

Unusable value.
Duplicate.

Sample analyzed by U.S. Environmental Protection Agency (USEPA) SW-846 method 8081.

GERAGHTY & MILLER. INC.

Table 3-8,
12th Street Landfill Operable Unit, Plainwell, Michigan,
DB-7 DB-8
Sample Location: (Dup) pB-7 DB-7* DD-8¢ (Dup)* DB-9 DB-9* DB-l10*
Sample Depth: -- -- -- o-1n 0-1f1 -- -- o-1n
Sample ID: T90009 190011 90013 190010 190012 90018 90016 190014
Sample Date: 07/21/93 07721193 07/21/93 07/21193 07/21/93 07721193 07/21/93 07721193
Matrix: Residuals Residuals Soil Soil Soil Residuals Soil Soil
Units: mg/kg mg/kg mg/kg mglkg mg/kg mg/kg mglkg mg/kg
. Paramecters -
Aroclor-1016 <5.0 ) <4.7 <0.048 <0.055 <0.046 <5.1 ) <0.044 <0.073 J
Aroclor-1221 <5.0 J <4.7 <0.097 <0.11 <0.093 <5.1 J <0.089 * o <0.15 )
Atoclor 1232 5.0 J 4.7 <0.048 - 0.055 - 0.046 “<5.1J <0.044 -0.073 )
Aroclor-1242 <50 ) <4.7 <0.048 <0.055 <0.046 <5.1 ] <0.044 <0.073 J
Aroclor-1248 37 ) 4] 0.25 0.036 0.023 J 49 ] 0.31 0.63 J
Aroclor-1254 <50} <4.7 <0.048 <0.055 <0.046 10 J 0.022 0.12 ]
Aroclor-1260 20 ) 2.1 <0.048 <0.055 <0.046 <5.1 J 0.034 0.15 J
Total PCBs 39 45.1 0.25 0.036 0.023 59 0.366 0.9
mgl/kg Milligrams per kilogram.
PCB Polychlorinsted biphenyls.



Sample analyzed by U.S. Environmental Protection Agency (USEPA) SW-846 method 8081.

GERAGHTY & MILLER, INC.

\ Page 4 of 11
Table 3-8. Detected Compounds in Soil/Residuals - PCBs, July/August 1993,
* * 12th Street Landfill Operable Unit, Plainwell, Michigan.
S SB-1
“ . Sample Location: sB-1 SB-1* SB-1* (Dup)* SB-2 SB-2 SB-2 SB-2*
- i Sample Depth: - 24-26 ft 26-28 ft 26-28 fi 26-28 1t g8-1oft 18-20 ft 20-22 ft 22-24 ft
" Sample ID: T90101 T90097 T90098 T90099 T90061 T90066 T90067 T900068
Sample Date: 08/13/93 08/13/93 08/13/93 08/13/93 08/05/93 08/05/93 08/05/93 08/05/93
Matrix; Residuals Residuals Soil Soil Residuals - Residuals Residuals Residuals
Units: mg/kg mg/kg mglkg mglkg mgl/kg mglkg mg/kg mg/kg
Parameters ' . ' :
Aroclor-1016 <24 ] <0.67 J <0.036 <0.035 <0.15 ] <0.91 <0.20 1 <0.60
Aroclor-1221 <24 ] <l.4 ] <0.073 <0.071 <0.15 J <0.91 <0.20 <1.2
Aroclor-1232 ' <24 ] <0.67 J <0.036 <0.035 <0.15 ) <0.91 <0.20 <0.60
Aroclor-1242 29 J <0.67 J 0.097 0.18 <0.15 I 1.9 3.2 <0.60
Aroclor-1248 28 ) 47 DC <0.036 <0.035 <0.15 ] <0.91 <0.20 <0.60
Aroclor-1254 <24 ] <0.67 ] <0.036 <0.035 <0.15 ] C21 <0.20 <0.60
Aroclor-1260 <24 ] R <0.036 <0.035 0.12 ) <0.91 0.34 <0.60
Total PCBs ) 57 47 0.097 0.18 0.12 4 3.54 0
mg/kg Milligrams per kilogram.
PCB Polychlorinated biphenyls.
ft Feet,
-- Not available.
D Compound concentration determined at a secondary dilution factor.
E Compound concentration exceeded the calibration range of the instrument.
- Estimated value.
- C Result confirmed by gas chromatography/mass spectrometry.
R Unusable value.
Dup. Duplicate.
»
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Table 3-8, Detected Compounds in Soil/Residuals - PCBs, July/August 1993,
12th Street Land(ill Operable Unit, Plainwell, Michigan.
Sample Location: SB-2¢ SB-4 SB-4 SB-4 SB-4¢ SB-4* SB-4 $B-S
Sample Depth: 22-24 4-6 ft 22-24 1 24-26 ft 26-28 ft 26-28 i 26-28 8-10 M
Sample ID: T90069 T90077 T90076 'T90075 T90072 'T90073 'T90074 T90095
Sample Date: 08/05/93 08/10/93 08/10/9) 08/10/93 . 08/10/9) (8/10/93 (8/10/93 08/12/93
Matrix: Soil Residunls Residuals Residuals Residuals Soil Soil Residuals
Units: mg/kg mg/kg mg/kg mg/kg mglkg * mg/kg mg/kg wmg/kg
Parameters . e
|
Aroclor-1016 <0.40 0.069 ) <l.6 ] <l.7} <0.35 } <0.074 <0.057 I 1.8 )
Aroclor-1221 <0.82 <0.11 <l.6 ! <i.7 ) <0.71 ) <0.15 <0.057 ) <|.8 !
Aroclor-1232 <0.40 <0.11 ) <1.6 ) <].7) <0.35 ) <0.074 <0.057 ) <|.8 }
Aroclor-1242 -0.40 0.1 ) 17 1 4.2 ) -0.35 ) <0.074 <0.057 ) 1.8 1}
Aroclor-1248 43 C <0.11 ) 21 ) 20 ) 6.6 J <0.074 <0.057 J <1.8 1
Aroclor-1254 <0.40 <0.11 J 3.2 ) 43 ] <0.35 | <0.074 <0.057 ) 5.1}
Aroclor-1260 14 C 0.23 1 1.1l .88 ) 0.64 ] <0.074 <0.057 } <i1.8 )
Total PCBs 5.7 0.299 29 29.38 7.24 0 0 6.9
mg/kg Milligrams per kilogram.
PCB Polychlorinated biphenyls.
ft Feel. -
-~ Not available.
D Compound concentration determined at a secondary dilution factor.
B Compound concentration exceeded the cslibration ronge of the instrument.
J Estimated value,
C Result confirmed by gas chromatography/mass spectrometry.
R Unusable value,
- Dup. Duplicate.
. Sample analyzed by U.S. Environmental Protection Agency (USEPA) SW-846 method 8081.

GERAGHTY & MILLER, INC.
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Table 3-8. - Detected Compounds in Soil/Residuals ~ PCBs, July/August 1993,
" 12th Street Landfill Operable Unit, Plainwell, Michigan.

o ' MS/MSD
Sample Location: - SB-5 - SB-5* SB-5* SB-6 SB-6 SB-6 - SB-6* SB-6*
.. Sample Depth: 12-14 fi 20-22 ft 20-22 1t 4-6 {1 14-16 ft 18-20 ft 20-22 ft 20-22 fi
' Sample ID: T90096 T90089 T90090 T90091 T90092 T90093 T90085 T90086
Sample Date; 08/12/93 08/12/93 08/12/93 08/12/93 T 08/12/93 08/12/93 08/13/93 08/12/93
Matrix: Soil Soil Soil Residuals Residuals , Soil Residuals Residuals
Units: mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
*  Parameters |
Aroclor-1016 <0.054 <0.037 <0.036 <0.062 <0.088 <0.16 <0.62 <0.70 J
Aroclor-1221 <0.054 <0.074 <0.073 <0.062 <0.088 <0.16 <l.3 i <l.4 )
Aroclor~1232 <0.054 <0.037 <0.036 : <0.062 <0.088 '<0.16 <0.62 <0.70 J
Aroclor-1242 <0.054 0.034 J 0.05 <0.062 - 0.18 <0.16 7.7 C <0.70 J
Aroclor-1248 0.089 - <0.037 ' <0.036 <0.062 <0.088 <0.16 <0.62 I8 D
Aroclor-1254 0.024 ) <0.037 <0.036 <0.062 0.71 <0.16 <0.62 <0.70 J
Aroclor-1260 <0.054 <0.037 <0.036 <0.062 0.11 <0.16 <0.62 0.36 )
Total PCBs : 0.113 0.034 0.05 0 1 0 7.7 ' 18.36
mg/kg - Milligrams per kilogram.
PCB Polychlorinated biphenyls.
ft ‘Feet.

- Not available.

Compound concentration determined at a secondary dilution factor.

Compbljnd concentration exceeded the calibration range of the instrument.

Estimated value.

Result confirmed by gas chromatography/mass spectrometry.

Unusable value.
up. Duplicate.

Sample analyzed by U.S. Environmental Protection Agency (USEPA) SW-846 method 8081.
MS/MSD This sample was designated as the matrix spike/matrix spike duplicate sample. This sample was also

analyzed without the addition of the matrix spike/matrix spike duplicate compounds.

sOxX®O“-MO
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Table 3-8. Delected Compounds in Soil/Residuals - PCBs, July/August 1993,
12th Strest Landfill Operable Unit, Plainwell, Michigan.
MS/MSD -
Sample Locstion: SB-6 SB-6* S$B-6¢ S$B-7 $B-7 $B-7 S$B-7 SB-7*
Sample Depth: 20-22 24-26 N 24-26 1 g-10n 18-20 20-22 ( 22-24 24-26 N
Sample ID: T90094 ‘190087 V0088 T90084 ‘TY0083 T90082 T90081 T90078
Sampls Date: 08/12/93 08/12/93 08712/93 08/12/93 . 08/12/93 08712193 08/12/193 08/12/9)
Matrix: Residuals Soil Soil Residuals Residuals - Residuals Residuals Residuals
Units: mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Parameters K
T L)
Aroclor-1016 <0.82 <0.035 J <0.035 J 0.058 J <55 J <8.3 ) <24} <1.8J
Aroclor-1221 <0.82 <0.071 J <0.071 ] <0.14 ) <55 ) <83 ) <24 ) <3.6 J
Aiaclor-1232 - 0.82 -<0.035 J <0.035 J <0.14 J <55 J <83 ] <24 ) <1.8 J
Aruclor- 1242 8.1 <0.035 ) <0.035 J <0.14 ) 140 J 120 J 50 E 120 C
Aroclor-1248 2.6 <0.035 J 0.082 ) <0.14 ) <55 J <8.3 ) <24 ) <l.8 J
Aroclor-1254 0.86 -0.035 J -.0.035 ) <0.14 ) <55 ) <83 J <24 ) <1.8 ]
Aroclor-1260 <0.82 <0.035 ) <0.035 J 0.19 ) <55 J <83 ] 22} 79 C
Total PCBs 11.56 0 0.082 0.248 140 120 32.2 127.9
mg/kg Milligrams per kilogram,
PCB Polychlorinated biphenyls,
ft Feet.
- Not available.
D Compound concentration determined at a secondary dilution factor.
E Compound concentration exceeded the calibration range of the instrument.
J Estimated value.
C Result confirmed by gas chromatography/mass speciromotry,
R Unusable value.
" Dup. Duplicate.
. Sample analyzed by U.S. Environmental Protection Agency (USEPA) SW-846 method 8081.
MS/MSD This sample was designated as the matrix spike/matrix spike duplicate sample. This sample was also

analyzed without the addition of the matrix spike/matrix spike duplicate compounds.

GERAGHTY & MILLER, INC,
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Table 3-8. Detected Compounds in Soil/Residuals - PCBs, J.uly/August 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan.

. SB-7
Sample Location: (Dup)* SB-7+ MW-|* MWwW-1* MWwW-2B#* MWwW-2B# MW-2B MWwW-2B
Sample Depth: 24-26 ft 24-26 ft 6-8 ft 6-8 ft 3-5ft 5-6 ft 14-16 ft 24-26 ft
Sample ID: T90079 T90080 - T9010S T90106 T90029 T90030 T90041 T90042
Sample Date: 08/12/93 08/12/93 08/17/93 08/17/93 ’ 07/30/93 07/30/93 08/03/93 08/03/93
Matrix: Residuals Soil Residuals Soil Residuals , Soil Soil Soil
Units: mg/kg mglkg mg/kg mglkg mglkg mglkg mg/kg mglkg
' Parameters |
Aroclor-1016 <0.78 }J <0.85 <0.47 <0.13 <0.057 J <0.16 J <0.056 J  <0.059 J
Aroclor-1221 <l.6 J. <17 <0.95 <0.26 <lL.2J <0.34 J <0.056 ] = <0.059 J
Aroclor-1232 <0.7 J <0.85 <0.47 <0.13 <0.057 J '<0.16 J <0.056 J <0.059 J
Aroclor-1242 64 D 4.7 <0.47 0.440 <0.057 J <0.16 J <0.056 J <0.059 J
Aroclor-1248 <0.78 J <0.85 3.1 C <0.13 22 DC 1.1} 0.027 <0.059
Aroclor-1254 <0.78 J <0.85 21 C <0.13 <0.057 J <0.16 } <0.056 J <0.059 )
Aroclor-1260 ' R <0.85 1.5 CJ <0.13 1.5 J '<0.16 ) <0.056 J = <0.059 J
Total PCBs 64 4.7 6.7 0.44 23.5 1.1 0.027 0
mg/kg Milligrams per kilogram.
PCB ‘Polychlorinated biphenyls.
ft Feet. .
-- Not available. _
D Compound concentration determined at a secondary dilution factor.
E Compound concentration exceeded the calibration range of the instrument.
J Estimated value,
Cc Result confirmed by gas chromatography/mass spectrometry.
R Unusable value.
Dup. Duplicate.
*

Sample analyzed by U.S. Environmental Protection Agency (USEPA) SW-846 method 8081.

GERAGHTY & MILLER, INC.
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Table 3-8. Detected Compounds in Soil/Residuals - PCBs, July/August 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan.

Sample Location: Mw-3+ Mw-3¢ Mw-3 MWw-4p¢ MW-4B* - Mw-4 MWwW-§ MWw-5

Sample Depth: 2-4 2-4 N 12-14 f 2-4 N 2-4n 10-12 o-2n 0-2

Sample ID: T90032 1790033 TY0034 90027 190028 T90026 190036 190039

Sample Date: 07/30/93 0710/9) 07/10/93 0B/03/93 . 08/03/9) 01/29/93 07/30/93 07/30/93

Matrix: Soil Residuals Soil Sl Residuals Soil Soil Residunls

Units: mglkg mg/kg my/kg my/kg mg/kg mg/kg mg/kg mg/kg

, Parameters |

Aroclor-1016 <0.39 <0.46 J <0.057 <0.53 <0.10 <0.054 <0.040 <0.56 J
Aroclor-1221 <0.079 <0.94 ] <0.057 <].1 <0.21 <0.054 <0.082 . <i.l1 )
Arodlor 1232 - 0.039 -0.46 ] -.0.087 -(1.5) < 0.10 <.0.054 <.0.040 -.0.56 J
Aroclor-1242 <0.039 <0.46 0.18 <0.53 <0.10 <0.054 <0.040 <0.56 )
Aroclor-1248 0.053 1.8 IC 0.044 ) 49 DC 0.47 ) 0.033 J 0.40 21D
Aroclor-1254 <0.039 <0.46 J <.0.057 <0.53 0.18 JN <0.054 <0.040 <0.56 J
Aroclor-1260 <0.039 0.31 JC <0.057 26 C 0.23 <0.054 0.056 1.6 )

Total PCBs 0.053 5.1 0.224 51.6 0.88 0.033 0.456 28.6

mg/kg Milligrams per kilogram.

PCB Polychlorinated biphenyls.
n Feel.
-- Not available,
D Compound concentration determined at a secondary dilution factor.
E Compound concentration exceeded the calibration range of the instrument,
J Estimated value,
' C Result confirmed by gas chromatography/mass spectrometry.
'R Unusable value,
Dup. Duplicate.
L

Sample analyzed by U.S. Environmental Protection Agency (USEPA) SW-846 method 8081.

Palpla W Wallis lVAF.IIRYWILEEE ol LN el
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Detected Compounds in Soil/Residuals - PCBs, J.uly/Augusl 1993,

Page 10 of |

Sample analyzed by U.S. Environmental Protection Agency (USEPA) SW-846 method 8081.

GERAGHTY & MILLER, INC.

Table 3-8.
12th Street Landfili Operable Unit, Plainwell, Michigan.
: : MW-7B
"Sample Location: MwW-5 . MW-5 MWw-6B MW-6B MW-6B MW-7B MW-7B (Dup)
. Sample Depth: 10-12 1t 20-22 ft 6-8 fi 16-18 ft 22-24 fi 8-10 fit 13-15 ft 13-15 ft
Sample ID: T90037 T90038 T90043 T90044 T90045 T90046 T90047 T90049
Sample Date: 07/30/93 07/30/93 08/03/93 08/03/93 08/03/93 08/05/93 08/05/93 08/05/93
Matrix: Soil Soil Soil Soil Soil , Soil Soil Soil
Units: mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Parameters '
Aroclor-1016 <0.055 <0.061 <0.037 <0.054 1 <0.053 J <0.038 <0.055 . <0.054
Aroclor-1221 <0.055 . <0.061 <0.075 <0.054 ) <0.053 J <0.076 <0.055 - <0.054
Aroclor-1232 <0.055 : <0.061 <0.037 <0.054 ) <0.053 ) <0.038 <0.055 <0.054
Aroclor-1242 © <0.055 <0.061 <0.037 <0.054 J <0.053 ) <0.038 <0.055 . <0.054
Aroclor-1248 0.060 0.087 <0.037 <0.054 ) <0.053 ) <0.038 <0.055 <0.054
Aroclor-1254 <0.055 ' <0.061 <0.037 <0.054 J <0.053 ) <0.038 <0.055 <0.054
Aroclor-1260 <0.055 <0.061 <0.037 <0.054 <0.053 ] <0.038 <0.055 <0.054
Total PCBs 0.06 0.087 0 0 0 0 0 0
mg/kg Milligrams per kilogram.
PCB Polychlorinated biphenyls.
fi Feet. .
-- Not available. _
D Compdﬁnd concentration determined at a secondary dilution factor.
E Compound concentration exceeded the calibration range of the instrument.
J Estimated value.
- C Result confirmed by gas chromatography/mass spectrometry.
- R Unusable value.
Dup. Duplicate.
"
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Table 3-8. Detected Compounds in Soil/Residuals - PCBs, July/August 1993,
(2th Strest Land(ill Operable Unit, Plainwell, Michigan,

Sample Location: MWwW-7B MW-8B

Sample Depth: 24-26 30-32
Sample ID: T90048 T90103
Sample Date: 08/05/93 08/17/93
Matrix: Suil Soil
Units: mg/kg mg/kg

Parameters l R
Aroclor-1Q16 <0.28 <0.18

Aroclor-1221 <0.28 <0.036 "

Aroclor- 1232 - 0.728 -0.07
Aroclor-1242 1.7 «<.0.036
Aroclor-1248 <0.28 <0.036
Aroclor 1254 <0.28 < 0.036
Atoclor-1260 <0.28 <0.036
Total PCBs 1.7 0

mg/kg Milligrams per kilogram.

PCB Polychlorinated biphenyls.
1} Feet. .
-- Not available.
D Compound concentration determined at a secondary dilution factor.
B Compound concentration exceeded the calibration range of the instrument,
J Estimated value, ‘
C Result confirmed by gas chiromatography/mass speciromelry.
R Unusable value,
. Dup. Duplicate,
»

Sample analyzed by U.S. Environmental Protection Agency (USEPA) SW-846 methiod 8081.

C10091.001 DISK#3\RITABLES\TABLE3-8. WKI\VW
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Table 3-9.

Concentration Ranges of Chemicals Detected in Samples of Soil and Residuals,
12th Street Landfill Operable Unit, Plainwell, Michigan Page 1 of 3

Concentrations in Soil Concentrations in Residuals

Ideno(1,2,3-cd)pyrene

Chemical (mg/kg) (mg/ke)
VOCs \
Acetone ND - 0.90 ND - 2.5
Benzene ND - 0.046 ND -.0.060
2-Butanone (MEK) ND - 0.29 ND - 1.6

. Carbon disulfide ND - 0.035 ND - 0.095
Chlorobenzene ND ND - 0.012
1,2-Dichloroethene (total) ND ND - 0.01
Ethylbenzene ND - 0.04 ND - 2
2-Hexanone ND ND - 0.033
4-Methyl-2-pentanone ND ND - 0.024
Tetrachloroethene ND ND - 0.093
Toluene ND - 0.014 ND - 29
Trichloroethene ND ND - 0.02
Styrene ND ND - 0.14
Xylenes (total) ND - 0.26 ND - 1.5
SVOCs
Acenaphthylene ND ND - 0.022
Anthracene ND - 0.065 ND - 0.071
Benzo(a)anthracene ND - 0.21 ND - 0.23
Benzo(a)pyrene ND - 0.20 ND - 0.21
Benzo(b)fluoranthene ND - 0.20 ND - 0.26
Benzo(g,h,i)perylene ND - 0.032 ND - 0.07
Benzo(k)fluoranthene ND -0.22 ND - 0.22
Carbazole ND - 0.019 ND - 0.073 .
4-Chloro-3-methyl phenol ND ND - 1.4
Chrysene ' ND - 0.25 ND - 0.3
Dibenzofuran ND ND - 0.11
1,2-Dichlorobenzene ND ND - 0.72
Diethylphthalate ND - 0.070 ND - 0.46
Di-n-butylphthalate ND - 0.040 ND - 0.089
bis(2-Ethylhexyl)phthalate ND . ND - 17
Fluoranthene. ND - 0.39 ND - 0.47
Fluorene "ND i ND - 0.044

ND - 0.066 ND - 0.094

CI0091.001\DISKTTABLE-). W51 ke

GERAGHTY & MILLER.INC.
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Table 3-9.  Concentration Ranges of Chemicals Detected in Samples of Soil and Residuals,

12th Street Landfill Operable Unit, Plainwell, Michigan Page 2 of 3
Concentrations in Soil Concentrations in Residuals

Chemical (mg/kg) (mg/kg)
SYOCs, continued
2- ND - 2.1 ND - 38
2-Methyiphenol ND ND - 100
4-Methyiphenol ND - 0.022 ND - 260
Napthalene ND - 0.13 ND -5.9
Pentachlorophenol ND ND-13
Phenanthrene ND - 0.58 ND - 4.2
Pyrene ND - 0.34 ND - 0.35
2,4,5-Trichlorophenol ND ND-5.8
2,4,6-Trichlorophenol ND ND - 0.26
Pesticides
Aldrin ND -0.11 ND -4.4
alpha-BHC ND ND - 0.0036
beta-BHC ND - 0.026 ND -2
delta-BHC ND ND - 0.0047
gamma-BHC (lindane) ND - 0.0089 ND- 1.6
alpha-Chlordane ND - 0.13 ND - 19
gamma-Chlordane ND - 0.0031 ND - 20
4,4-DDD ND - 0.13 ND - 35
4 4'-DDE ND - 0.68 ND - 32
4,4-DDT ND - 0.46 ND - 75
Dieldrin ND ND - 17
Endosuifan 1 ND - 0.0037 ND - 75
Endosulfan I ND ND - 34
Endosulfan sulfate ND ND -9.7
Endrin ND - 0.006 ND - 8.4
Endrin aldehyde ND ND - 0.015
Endrin ketone ND ND - 0.76
Heptachlor ND - 0.0018 ND - 16
Methoxychlor ND ND - 110
PCBs ND - 51.6 ND - 158

CHER SOECKTANE-0. W \ie

GERAGHTY & MILLER.INC.



Table 3-9.  Concentration Ranges of Chemicals Detected in Samples of Soil and Residuals,

12th Street Landfill Operable Unit, Plainwell, Michigan

Page 3 of 3

Chemi
Inorganics

- Aluminum
Antimony
Arsenic .
" Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron 'l
Lead
Magnesium
Manganese .
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cvanide

Concentrations in Soil

(mgz kg)

1610 - 20,500
ND - 23.5
ND - 25.4
10.1 - 364
ND - 0.86
ND - 1.5

497 - 181,000
3-115

ND - 149
2.7 - 98.4
3450 - 30,100
1.2 <457
540 - 86,900
16.5 - 2,980
ND - 2.2

ND - 28.4
ND - 2,050
ND - 7.8

ND - 2.3

ND - 713

ND
4.7-49.4
7.7-319
ND - 2.1

Concentrations in Residuals

(mg/kg)

4070 - 15,200
ND - 24.6
0.57 - 41.5
26.5 - 796
ND '__8.'.8-
ND - 4.2
1130 - 375,000
7.2-173
ND - 18.4
21.9 - 297
477 - 17,800
6.6 - 946_
358 - 18,400
5.4 - 462
ND - 5.2
2.1-30.9
ND - 920
ND - 5.3
ND - 2.0
ND - 519
ND - 1.4
5.4-573
102 - 1130
ND - 18.1

ND Not Detected.

C10091 001 \DISKOTABLES-9. W51 \dker

GERAGHTY & MILLER. INC.
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Table 3-10. Detected Compounds in Groundwater/Leachate - Volatile Qrganic Componnds, Septembior 1993,
12th Street Landfill Operable Unit, Pluinwell, Michigan.

MW-2A - MW-3A
Sample Location: MW-I| MW-2A (Dup) MWw-20) MW -3A (Dup) MW-3D MW-4A
Sample ID:  T94009 T94003 T94004 T94002 194015 194014 T94016 T94000
Sumple Date: (09/10/93 09/08/93 09/08/93 10/08/9) 09/14193 09/14/93 09714/93 (9/07193
Units: mg/L mgll. wmgll, wgll. mgll. mg/l. mg/l. mg/l.
Paraeter .
I
Mcthylene chloride <0.010 <0.010 J <0.010 J <0.010 <0.010 J <0.010 J 0.001 J <0.010 J
Acclons <0.010 <0.010 J <0.010 <0.010 ) <0.010 } <0.010 0.014 } <0.010
Carbon disulfide -0.010 <0.010 ) <0.010 J <0.010 0010 ) <0.010 <0.010 J <0.010 ]
2 Rutanone - 0010 S0ai0 g -0.010 - 0010 -0ai0 - 0010 J <0010 J <0.0(0 ]
Trichlotocthene <0.010 <0.010 J <.0.010 <0.010 «.0.040 ) <0.010 J <0.010 J <0.010 J
Nlenzens <0.010 <0.010 J <0.010 J <0.010 <0010 ) <0.0M0 ) 0.001 ! <0.010 )
1 Methyl 2 pentanone < 0.010 ) <0.010 } -.0.010 ) <.0.010 ) <0.010 ) <0.010 J <0.010 ) <0.010 J
Tetvachlorocthene <0.010 <0.010 ) <0.010 J <0.010 J <0.010 <0.010 J <0.010 J <0.010 )
Toluene <0.010 <0.010 J <0.010 J <0.010 <0.010 J <0.010 J <0.010 ) <0.010 J
Ethylbenzene <0.010 <0.010 ) <0.010 J <0.010 J <0.010 J <0.010 ) <0.010 J <0.010 J
Xylene (total) <0.010 <0.010 J . <0.010 J <0.010 <0.010 J <0.010 J <0.010 J <0.010 )

Dup Duplicate.

mg/L Milligrams per liter.

J Estimated value,

D Compound determined at a secondary dilution factor.

GERAGHTY & MILLER. INC.



Table 3-10. Delected Compounds in Groundwater/Leachate - Volatile Organic Compounds, September 1993,

12th Street Landfill Operable Unit, Plainwell, Michigan.

Page 3 of 3

Sample Location: MW-8B

LH-1 LH-2 LH-3
Sample ID:  T94012 T94019 T94020 T94018
Sample Date: 09/13/93 09/16/93 09/16/93 09/15/93
Units: mg/L mg/L mg/L mg/L
Parameter
‘Methylene chloride <0.010 ) <0.010 <0.010 0.001 J
Acetone <0.010 J 0.040 1.10 D. 052 D
Carbon disulfide <0.010 J <0.010 0.002 J <0.010 }
2-Butanone <0.010 } <0.010 0.62 D 0.41 DJ
Trichloroethene <0.010 ! <0.010 0.002 J <0.010 !
Benzene | <0.010 J 0.002 ) 0.003 ) 0.007 J
4-Methyl-2-pentdnone  <0.010 J <0.010 0.006 J <0.010 J
Tetrachloroethene <0.010 J <0.010 0.002 J <0.010 J
Toluene <0.010 } 0.005 J 068 D  0.066 J
Ethylbenzene <0.010 J 0.002 0.008 0.002 J
Xylene (total) <0.010 J 0.005 1 0.006 J 0.010

Dup Duplicate.
mg/L Milligrams per liter.
J Estimated value.

D Compound determined at a secondary dilution factor.

C10091.001 DISKFNRITABLES\TABLE3-10.WKI\VW
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Table 3-10. Detected Compounds in Groundwater/Leachate - Volatile Organic Compounds, September 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan.

Sample Location: MW-4DB MW-5A MW-5B MW-6A MWw-6n MW-T7A Mw-71D MW-8A

Sample ID:  T94001 T94007 ‘T94008 T94006 T94005 T94011 T94010 T94013
Sample Date: 09/07/93 (910793 a9/10/93 09/19/93 003 (9713193 (9/13/93 09/13/93
Units: mg/l. mp/l. g/l mp/l. mg/l. mp/l. mgl/l. mghl.
Parameter
Methylene chloride <0.010 J <0.010 <0.010 <0.010 J <0.010 J <0.010 J <0.010 J <0.010 J
Acetone <0.010 J <0.010 <0.010 <0.010 ) <0.010 ) <0.010 J <0.010 ) <0.010 )
Carbon disulfide <0.010 J <0.010 <0.010 <0.010 J <0.010 J <0.010 ) <0.010 J <0.010 J :
2 Rutanone <0.010 J <0.010 <0.010 <0.010 <0.010 J <0.010 ) <0.010 J <0.010 )
Tiichloroethene <0.010 ) <0.010 <0.010 <0.010 J <0.010 J <0.010 J ~0.010 J <0.010 J
Benzene [ <0.010 ) <0.010 <0.010 <0.010 J <0.010 J <0.010 ) <0.010 J <0.010 J
4 Methyl*2 pentanone  <0.010 ) -20.010 <0.010 ) -:0.010 J -0.010 <0.010 J <0.010 ] <0.010 J
Tetrachlorocthene <0.010 J «<0.010 <0.010 <0.010 J <0.010 J <0.010 ) <0.010 J <0.010 )
Toluene <0.010 J <0.010 <0.010 <0.010 J <0.010 J <0.010 J <0.010 J <0.010 )
Ethylbenzens <0.010 ) <0.010 <0.010 <0.010 ) <0.010 J <0.010 ) <0.010 ) <0.010 J
Xylene (total) <0.010 ) <0.010 <0.010 <0.010 J <0.010 J <0.010 J <0.010 ) <0.010 J

Dup Duplicate.

mg/L Milligrams per liter.
J Estimated value.

D  Compound determined at a secondary dilution factor.

GERAGHTY & MILLER, INC.



Table 3-11.  Detected Compounds in Groundﬁvall:rll.caclmle - Semivolatile Organic Compounds, September 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan

MW-2A MW-3A

Sample Location: MW-1 MWwW-2A (Dup) MWw-2B MW-3A (Dup) MWwW-3B MWw-4A
Sample ID:  T94009 T94003 T94004 T94002 T94015 T94014 T94016 T94000
Sample Date: 09/10/93 (9/08/93 09/08/93 09/08/93 09/14/93 09/14/93 09/14/93 09/07/93
Units: mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Parameter
4-Methylphenol <0.010 <0.010 <0.010 <0.010 <0.010 <0.067 <0.010 <0.010
Naphthalene <0.010 <0.010 <0.010 <0.010 <0.010 <0.067 <0.010 <0.010
2-Methylnaphthalene <0.010 <0.010 <0.010 <0.010 <0.010 <0.067 <0.010 <0.010
bis(2-Ethylhexyl)phthalate <0.010 <0.010 <0.010 0.028 0.29 <0.010 <0.010

<0.010

Dup Duplicate. )
mg/L  Milligrahs per liter.
J Estimated value.

Page 1 of 3
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Table 3-11.  Detected Compounds in Groundwater/Leachste = Semivolatile Organic Compounds, September 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan

Sample Location:
Sample ID:
Sample Date:
Units:

Parameter

MW-7A

2-Methylphenol
Naphthalene
2-Mecthylnaphthalene
bis(2- Ethylhexyl)phthalate

Dup
mg/L
J

Duplicate.

Mw-48 MW-5A MW-5B MW-06A MWw-6i Mw-71B MW-8A
T94001 T94007 T94008 T94006 T94005 T94011 T94010 T94013
09/07/93 09/10/93 09/10/93 (9/09/93 09/09/93 09/13/193 09/13/193 09/13/93
mg/L. mg/l. mg/l. mg/l mg/l mg/L mg/L mg/L
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 -+  <0.0l0
<0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

Milligrams per liter.

Estimated value.

Page 203
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Table 3-11.  Detected Compounds in Groundwater/Leachate - Semivolatile Organic Compounds, September 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan

Sample Location: MW-8B Li{-1 LH-2 LH-3

Sample ID:  T94012 T94019 T94020 T94018

Sample Date: 09/13/93 09/16/93 09/16/93 09/15/93

Units: mg/L. mg/l. mg/L mg/L.

Parameter

4-Methylphenol <0.010 0.030 J 14 5.8

Naphthalene <0.010 0.010 J <25 <1.0
2-Methylnaphthalene <0.010 0.017 J <2.5 <l.0 !

bis(2-Ethylhexyl)phthalate <0.010 <0.033 <2.5 <1.0

Dup Duplicat¢.
mg/L.  Milligrams per liter.
J - Estimated value.

Cl10091.001 DISKF\RITABLES\TABLE3-11. WKI\VW

GERAGHTY & MILLER, INC.



Poge L of )

Table 3-12.  Detected Compounds in Groundwater/Leachate - Pesticides and PCBs, September 1993,
12th Street Land(ill Operable Unit, Plainwell, Michigan.

MW-2A MW-3A
Sample Location: MW-1 MW-2A (Dup) Mw-2B MW-3A (Dup) Mw-38 MW-4A MWwW-4B
Sample ID:  T94009 T94003 T94004 T94002 T94015 T94014 T94016 T94000 T94001
Sample Date: 09/10/93 09/08/93 (19/08/93 09108/93 (9/14/93 09/14/93 09/14/93 09/07/193 09/07/93
Units: mg/L mg/l. my/l. mg/L mg/l. mg/L mg/L mg/l. mg/L

Parameters

Aldrin <0.00005 <0.00008 <0.00005 <0.0000$ <0.00005 <0.00005 <0.00005 <0.00005 <0.00002S

Dup Duplicate.

mg/L. Milligrams per liter.

PCOs Polychlodinated biphenyls.

) Estimated yalue.

R Unusable value.

Z Compound coclutes with aroclor peaks on one or both columns,
Results are for unfiltered samples.

GERAGHTY & MILLER, INC.
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Table 4-3. Detected Compound Concentrations and Cleanup Criteria of Organic and Inorganic Compounds In Subsurface Soll,
12th Street Landfill Operable Unit, Plalnwell, Michigan. :

Type A Cleanup Criteria Type B Cleanup Criterla
Frequency Range o! Maximum Upgradient Acceplable 20X Drinking 20X GSI
Compound Detected Concentrations Concentrations {A} Concenlrations Water Value Value
(mglkg) (mg/kg) (mgrkg) - {mg/kg) (mg/kg)

inorganic Constituents

Aluminum - 16116 1610 - 14700 1940 (6) 6900 (3) ' 1.0 {C} (16) : {C.D}
Antimony 216 8.4-235 ND (2) NA 0.048 {C} (2) , 86
Arsenic 15/16 1.1-23.8 4.3(2) 5.8(7) 0.0004 (15) " 0.028 (15)
Barium - 16/16 10.1 - 364 14.5(8) 75(7) 48 {C} (8) 12.6 (14)
Beryllium 12/16 0.12-0.75 0.14 (1) . NA NA NA
Calcium 16/16 497 - 181000 133000 NA . NA v NA
Chromium 16/16 3-115 7.1(4) 18 (4) 2.4 {C} (16) 0.15(16)
Cobalt 14/16 1.3-14.9 3(2) NA NA NA
Copper 16/16 2.7-98.4 6.8 (4) 32(3) 20 {C} (4) 0.37 {C) (16)
lron { 16/16 3450 - 28100 12900 12000 (6) 6.0 {C) (16) - {D}
Lead - ! 16/16 1.2- 457 4.9 (5) 21 (3) 0.08 (16) 0.16 (16)
Magnesium 16/16 540 - 49100 38800 NA NA NA
Manganese 16/16 16.5 - 1040 408 440 (4) 1.0 {C} (16) (D)
Mercury 5117 0.06 - 2.2 ND (5) 0.13(4) 0.042 {C} (5) 0.000026 {C} (5)
Nickel - 16/16 35-22 6.9(1) 20(1) 11 (C} (4) 1.1 {C} (16)
Potassium 9/16 93.1 - 1260 234 (2) NA NA NA
Selenium 9/16 047-7.8 0.74 (2) 0.41(9) 0.7 {C) (5) 0.44 {C}) (9)
Silver 116 2.3 ND (1) 1.0(1) 0.66 {C} (1) 0.002 {C} (1)
Sodium 9/16 117-713 192 (3) NA 3000 {C} ' (D}
Vanadium 16/16 4.7-47.9 8.5(2) NA 1.2 {C) (16) - 016 {C}(16)
Zinc 16/16 7.7-319 14.4 (5) 47 (5) 46 {C} (5) 1.6 {C]} (16)
Cyanide 5116 0.33- 2.1 0.05 (5) 0.39 (4) 3.0 {C) 0.11 {C) (5)

Footnotes on last page of table.

GERAGHTY & MILLER, INC.
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Page dol 3

Table 4-3. Detected Compound Concentrations and Cleanup Criterla of Organic and Inorganic Compounds in S8ubsurface 8oil,
12th Sireet Landfill Operable Unit, Plainwell, Michigan.

NA Not avallable.

@G8! Groundwater- surface-wales interiace.

mg/kg Milligrams per kilogram.

ND Nol delocted above quantitation limit.

(1) Numbaer of samples lor which criterlon was uxceoded.

{A} Includes resulls (rom MW-88.

{C} Background may be substituted as the cloanup ciitorla If higher than Type B criterion,

{D} Chemical is belng evaluated by the Michigan Depariment of Natural Rosources. Potontially responsible parties may propose a GSlI value.
{G} Chemical, due to its physicochemical properties, is nol axpecled lo leach through solls 10 groundwaler under most condlilons.

,
C10091.001\TABLE4-I. WKI\LC\TB
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Table 3-14.  Detected Constituents in Groundwalter/Leschate - Wet Chemistry, September 1993,

12th Stf‘eet Landfill Operable Unit, Plainwell, Michigan.

Page 1 of 2

MW-2A MW-3A
Sample Location: MW-1  MW-2A (Dup) MW-2B MW-3A (Dup) ~ MW-3B MW-4A MW-4B MW-5A
Sample ID:  T94009 T94003 ‘794004 T94002 T94015 T94014 T94016 T94000 T94001 T94007
Sample Date: 09/09/93  09/07/93  09/07/93  09/07/93  09/14/93  09/14/93  09/14/93  09/06/93  09/06/93  09/09/93
Units: mg/L mg/L mg/L mg/L mg/L mglLI mg/L mg/L mg/L mg/L
Lab Parameters

" Sodjum + Potassium R 15.2 15.9 15.5 15.5 "15.4 14.3 25.8 19.1 18.8
Calcium 94.6 80.8 81.1 78.1 87.3 88.6 74.6 102 82.3 105
Magnesium 28.1 24.4 24.5 23.7 21.4 21.7 23 26.4 24.2 23.7
Iron 0.649 <0.0289 <0.028 <0.028] 0.37 0.383 <0.0119 2.13 <0.0281 4.09
Chloride 35 36 35 30 25 43 25 31 39 36
Sulfate 17 20 18 20 17 19 22 20 23 14
Bicarbonate alkalinity 340 270 270 260 310 - 310 250 350 270 2130
Nitrate/nitrite nitrogen 0.58 - 0.75 0.84 0.87 0.22 0.22 0.90 0.51 0.70 0.21
Chemical oxygen demand 5.2 <5 <5 <5 <5 <5 <5 27 5.2 <5
Hydroxide alkalinity <l <i <l <l <l <l <l <l <l <l
Carbonate alkalinity ! <l <l <l <I <l <1 <l <1 <l <1
Total alkalinity 340 270 270 260 310 310 250 350 270 330
Total suspended solids 154 ) <0.5 <0.5 <0.5 1.5 1.4 0.6 44 0.8 1.6
Organic carbon, lotal I.1 0.6 0.6 0.6 0.8 0.9 0.6 1.7 0.6 1.0

Field Parameters
Purge Volume (gal) 7 8 5 12 7 15 6 8
pH 6.91 6.97 6.88 6.49 6.44 6.56 7.17. 6.66
Conductivity (mS/cm) 0.626 0.535 0.518 0.566 0.483 0.69 0.539 0.656
Turbidity (NTU) 0 2 2 7 6 34 4 0
Dissolved Oxygen (mg/L) 1.99 2.06 3.13 1.35 3.06 2 2.66 2.92
Temperature (in Celsius) 15 14.5 12.5 15.7 15 12.9 12.6 11.9

mg/L Milligrams per liter.

J Estimated value.
Dup Duplicate.

Field parameters measured with a

Horiba U-10 Water Quality Checker.

GERAGHTY & MILLER, INC.



Table 3-13. Delected Constituents in Groundwater/l.euchale - Inorganic Constituents, September 1993,

12th Street Landf(ill Operable Unit, Plainwell, Michigan.

Poge S uf

Sample Location: MW-8B MW-8D Li-1 LH-| LH-2 LH-2 LH-2 LH-3
Sample ID:  T94012 T94012F T94019 T94019F T94020 T94020F T94018 T94018F
Sample Date: 09/13/93 09/13/193 09/16/93 09/16/93 09/16/93 09/16/93 09/15/93 09/1593
Units: mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Tolal Dissolved Total Dissolved Total Dissolved Total Dissolved
Analyle e —
Aluminum <0.0971 «(.0720 0.0536 ~{0.0449 ll.‘)' ) 17.3 J 0.352 -.0.0724
Antimony <0.0528 <0.0499 <0.0527 <0.0528 <0.0528 <0.0525. <0.0521 0.0541 U
Arsenic <0.0012 <0.0019 <0.0012 <0.00099 <0.012 ) 0.0156 0.0038 B 0.0026 BI)
Barium 0.0713 B 0.066 B 0.999 0.898 7.7 1. 9.46 | 2.85 - 2.64
Beryllium <0.0003 <().0009 <0).0003 <0.0003 <0.0009 0.00{6 B <0.0003 <0.0009
Calcium 73.2 70.6 185 - 360 882 86] 636 660
Chromium <0.0025 <0.0027 0.015 <0.0025 0.0353 0.0231 0.0431 0.0135
Cobalt <0.0049 <(.0085 00129 B 0.0083 B 0.0106 B 0.0072 B 0.0157 B 0.0252 B
Copper <0.0037 < 0.0047 - 0.0092 - 0.0037 <0.0067 <0.0037 < 0.0082 <0.0047
Iron \ 0.465 <0.0281 80.7 74.2 232 262 124 101
l.ecad <0.0006 0.0008 B + 0.0341 <0.00079 <0.0006 <0.0008 ) <0.0024 } 0.0013 B
Magnesium 22.4 21.5 116 109 118 99.4 R R
Manganese 0.0374 0004 B 0.466 0.427 2.84 2.86 2.29 2.4)
Mercury <0.00007 <0.00009 0.00018 B <0.00007 <0.00007 <0.00007 <0.00007 <0.00009
Nickel <0.0041 <0.0075 0.0069 B 0.0046 B 00339 B 0.0167 B 0.0555 0.0416
Potassium 1.96 B 1.97 B 57.3 56.5 22.7 21.3 17.4 15.3
Sodium 20.8 19.6 15§ 144 ¢, 164" 104 136 J ‘166 )
Vanadium <0.0033 <0.0068 0.0061 B <0.0033 0.0417 B 0.0408 B 0.0111 B <0.0068
Zine <0.0066 <0.0178 0.0324 <0.0185 0.129 0.0482 R R
Cyanide <0.0012 NA 0.016 NA <0.0016 NA 0.0119 NA

mg/L Milligrams per liter.
B Compound concentration is between instrument detection limit and the contract required quantitation limit.

NA Not analyzed.

R Unusable value.
J Estimated value.
Dup Duplicate,

C10091.001 DISKANRITABLES\TABLE3-13 WKI\VW
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Table 3-13. Detected Constituents in Groundwater/Leachate - Inorganic Constituents, September 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan.

Pugcd of §

Sample Location: MW-6B MW-6B MW-T7A MW-7A MW-7B MW-7B MW-8A MW-8A
Sample ID: T94005 T94005F T94011 T94011F T94010 T94010F T94013 T94013F
Sample Date: 09/09/93 09/09/93 09/13/93 09/13/93 09/13/93 09/13/93 09/13/93 09/13/93
Units: mg/L mg/L mg/L mg/L mg/L -mg/L mg/L mg/L
Total Dissolved Total Dissolved Total Dissolved Total Dissolved
Analyle ]
Aluminum <0.0727 <0.0721 <0.0892 <0.0724 <0.0447- <0.0724 <0.0448 <0.0727
Antimony <0.0500 <0.0496 <0.0524 <0,0498 <0.0526 <0.0498' <0.0527 <0.050
Arsenic -<0.0014 <0.0019 <0.0012 <0.0019 <0.0012 <0.0019 <0.0012 <0.0019
Barium 0.0775 B 0.0784 B 0.0725 B 0.0699 B 0.0808 B 0.0744 B 0.0566 B 0.0567 B
Beryllium <0.00090 <0.00089 <0.0003 <0.0009 <0.0003 <0.0009 <0.0003 <0.0009
‘Calcium 80.5 77.1 82.1 82.0 133 - 129 71.7 80.0
Chromium <0.0027 <0.0027 <0.0025 <0.0027 <0.0025 <0.0027 <0.0025 <0.0027
Cobalt <0.0055 <0.0055 <0.0049 <0.0055 <0.0049 0.0055 B <0.0049 <0.0055
Copper <0.0047 <0.0047 <0.0037 <0.0047 <0.0037 <0.0047 <0.0037 <0.0047
Iron <0.0376 <0.0280 0.472 <0.0281 <0.182 <0.042 <0.0114 <0.0282
Lead | <0.0008 <0.0008 <0.0006 0.0008 B <0.0006 0.00083 B <0.0006 0.00082 B
Magnesium ' 24.6 23.8 23.9 24.0 28.6 27.8 21.6 22.3
Manganese <0.0074 0.0022 B 0.11 <0.002 .0.443 0.423 '<0.0039 <0.002
Mercury <0.00009 - <0.00009 <0.00007 <0.00009 <0.00007 <0,00009 <0.00007 <0.00009
Nickel <0.0075 <0.0074 <0.0041 <0.0075 <0.0004} <0.0075 <0.0041 <0.0075
Potassium 1.68 B 0983 B 1.86 B 1.183 B 2.4 B 22 B 1.8 B 145 B
Sodium 23.2 23.2 21.9 214 23.5 22.5 16.1 16.2
Vanadium <0.0068 <0.0067 <0.0033 <0.0068 <0.0033 <0.0068 <0.0033 <0.0068 .
Zinc <0.0264 <0.0276 <0.0074 <0.0115 0.0303 <0.0187 <0.0101 <0.0123
Cyanide <0.0012 NA <0.0012 NA <0.0012 NA <0.0012 NA

mg/L Milligrams per liter.
B Compound concentration is between instrument detection limit and the contract required quantitation limit.

NA Not analyzed.

R Unusable value,
J Estimated value.
Dup Duplicate.

GERAGHTY & MILLER, INC.



Table 3-13. Detected Constituents in Groundwater/l.eachats - Inorganic Constituents, September 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan.

Page Jof §

~ Sample Location: MW-4B MW-4B MW-5A MW-SA MWw-5B MW-5B MW-6A MW-6A
Sample ID:  T94001 T94001P 194007 T94007F T94008 ‘r94008F 194006 T94006F
Sample Date: 09/07/93 09/07/93 09/10/93 09/10/193 09/10/93 09/10/93 09/09/93 09/09/93
Units: mg/L mg/L mg/l. mg/L mg/L mg/L mg/L mg/L
Total Dissolved Tolal Dissolved Tolal Dissolved Total Dissolved

Analyte
Aluminum <0.0723 <0.072§ 0.0722 0.0726 <0.0727 <0.0723 0.07210 0.0725
Antimony <0.0498 <0.0499 0.0496 0.0499 <0.050 <0.0497. <0.0496 <0.0499
Arsenic <0.0014 <0.0019 0.0047 B 0.0057 B  <0.0014 <0.0019 <0.0014 <0.0019
Barium 0.079S 0.0757 B 0.295 0.283 0.0696 B 0.0698 B 0.0696 0.0693
Beryllium <0.00090 <0.00090 0.00089 <0.0009 <0.0009 <0.00089 <0.00089 <0.0009
Calcium 82.3 86.2 10S 99.1 74.3 72.5 85.2 82.7
Chromium <0.0027 <(.0027 «<0.0027 «£0.0027 <0.0027 <(0.0027 <0.0027 <0.0027
Cabalt <0.005S <0.0085 <0.0055 0.0079 B  <0.0058 <0.0055 <0.0055 <0.0055
Cupper 0.0057 < 0.0065 < 0 0047 < 00047 - 0.0047 « 0.0047 -0.0047 <0.0047
lron -.0.0281 -.0.0281 1.09 3.82 <0.0-48) <0.028 <0.0293 0.0281
l.cad | <0.00080 0.0012 B «.0.0008 <0.0008 <0.0012 0.0014 B <0.00079 <0.00079
Magnesium 24.2 22.4 2.7 22.4 22.2 22.0 24.7 24.2
Manganese 0.0191 0.0169 . 1.25 1.15 0.0192 0.0309 0.0219 0.0068
Mercury <0.00009 <0.00009 <0.00009 <0.00009 <0.00009 <0.00009 «<0.00009 <0.00009
Nickel <0.0075 <0.0075 <0.0074 <0.0075 <0.0075 <0.0075 <0.0074 <0.0075
Potassium 1.28 1.02 B 1.0 B 1.11 B 143 B 0.85 B 1.06 11
Sodium 17.8 16.9 17.8 17.5 13.8 13.7 22.2 21.8
Vanadium <0.0068 <0.0068 <0.0068 <0.0068 <0.0068 <0.0068 <0.0067 <0.0068
Zinc <0.0113 <0.0266 <0.0126 <0.0256 <0.0082 <0.0187 <0.024 <0.036
Cyanide <0.0012 NA <0.0012 NA <0.0012 NA <0.0012 NA

mg/L Milligrams per liter.
B Compound concentration is between instrument detection limit and the contract required quantitation limit.

NA Not analyzed.
R Unusable value.

J Estimated value,

Dup Duplicate.

i

GERAGHTY & MILLER, INC.



Puge 20l §

Table 3-13. Deltected Constituents in Groundwater/l.cachate - Inorganic Constituents, September 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan.

: MW-3A MW-3A N
Sample Location: MW-3A (Dup) MW-3A (Dup) MW-3B MW-’3B MW-4A MW-_4'A
Sample ID:  T94015 T94014 T94015F T94014F T94016 T94016F T94000 T94000F
Sample Date: 09/14/93 09/14/93 09/14/93 09/14/93 09/14/93 09/14/93 09/07/93 09/07/93
Units: mg/L ‘ mg/L mg/L mg/L mg/L. mg/L mg/L mg/L
Analyte Total Total Dissolved Dissolved Tolal Dissolved Total Dissolved
Aluminum <0.0446 <0.0446 <0.0727 <0.0722 <0.0449 <0.0725 0.0816 B <0.0723
Antimony . <0.0524 <0.052S5 <0.050 <0.0496 <0.0528 <0.0498 <0.0497 <0.0497
Arsenic <0.0012 <0.0012 0.002 B <0.0019 <0.0012 <0.0019 . 0.0049 B 0.005 B
Barium 0.476 0.484 0.449 0.453 0.14 B 0.101 B 0.249 0.226
- Beryllium <0.0003 <0.0003 <0.0009 <0.00089 <0.0003 <0.0009 <0.00089 <0.00089
Calcium 87.3 88.6 85.9 86.0 74.6 73.5 102 92.9
Chromium '<0.0025 <0.0025 <0.0027 <0.0027 <0.0025 <0.0027 <0.0027 <0.0027
Cobalt <0.0049 <0.,0049 <0.0055 <0.0055 <0.0049 0.0067 B <0.0055 <0.0055
Copper <0.0037 <0,0037 <0.0047 <0.0047 <0.0057 0.0111 <0.0047 <0.0047
Iron ' | 0.37 0.383 <0.363 <0.362 <0.0119 0.0281 2.13 1.26
Lead . <0.0006 <0,0006 <0.0008 <0.0008 <0.0006 <0.00079 <0.0016 - <0.00079
Magnesium 27.4 21.7 26.9 26.9 23 22.8 26.4 24.5
Manganese L1 - L 1.03 - 1.04 0.0201 0.0177 0.625 0.585
Mercury <0.00007 <0.00007  <0.00009 <0.00009 <0.00007 <0,00009 <0.00009 <0.00009
Nickel <0.0041 <0.0041 <0.0075 <0.0074 <0.0041 <0.0075 <0.0075 <0.0075
Potassium 1.54 B 1.9 B 0948 B 1.21 B 1.18 B 1.19 8 1.56 B 1.84 B
Sodium 14.0 14.3 13.7 13.7 13.1 12.6 24.2 21.9
Vanadium <0.0033 <0.0033 <0.0068 <0.0068 <0.0033 <0.0068 <0.0068 <0.0068
Zinc 0.0063 B 0.007 B <0.0125 <0.0133 0.0070 B  <0.0082 0.0562 <0.0458
Cyanide <0.0012 ©  <0.0012 NA NA <0.0012 NA <0.0012 NA

mg/l. Milligrams per liter. .

B Compound concentration is between instrument detection limit and the contract required quantitation limit.
NA Not analyzed. '

R Unusable value.

J Estimated value.

Dup Duplicate.

GERAGHTY & MILLER, INC.



Table 3-13. Detected Constituents in Groundwater/l.eachate - Inorganic Constituents, September 1993,

12th Street Landfill Operable Unit, Plainwell, Michigan.

Poge 1 of §

MW=2A MW=-2A
Sample l.ocation: MW-| Mw-| MW-2A (Dup) MW=-2A (Dup) Mw-2n Mw-2B
Sample ID: T94009 T9I4009F T94003 T94004 T94003F T94004F T94002 T94002F
Sample Date: 09/10/93 09/1119) (19/08/93 09/08/9] 09/08/93 09/08/93 09/08/93 09/08/93
Units: mg/L mg/l. mg/l. mg/l. mg/l. mg/l. mg/l. mg/L
Analyte o Total Dissolvad ~Totul Tolal Dissolved Dissolved Total Dissolved
Aluminam <0.0726 SNV R - 00722 002 00712 - 007 - 00725 <0 0723
Antimony - <().050 <0.0:199 < 0.0197 <0.0497 < 0.0496 - 0.0495 <().0498 <().0498
Arsenic <0.0014 0.0020 B <0.0014 <0.0014 <0.0019 <0.0019 <0.0014 <0.0019
Barium 0.118 D 0.115 0 0.11] 0113 B 0113 B 0.112 0.0671 0.068 B
Beryllium <0.0009 <0.0009 <) (MR <0.00089 <0.00089 <0.00089 <0.00000 <0.00090
Calcium 924.6 920.5 80.8 i1 11.2 7.2 78.1 75.0
Chromium <0.0027 <0.0027 <0.0027 <0.0027 «<0.0027 20.0027 <0.0027 <0.0027
Cobalt <0.0055 <0.0055 < 0.0055 <0.0055 <0.0055 <0.0054 <0.0055 <0.0055
Capper <0 D047 -0 0017 - 00047 no00st B - 00056 <0 0061 <0 0047 <D 0047
lion ' 0.649 0.587 <0.0289 <0.028 <0.0280 <0.0279 <0.0281 <0.0281
l.ead . <0.0017 <0 (008 < 0 00080 < 0.0008 0.0013 B <0.00079 <0.00082 0.001 B
Muagnesium 28.1 27.0 24.4 24.5 233 235 237 22.9
Manganese 0.723 0.69 0.10 0.294 0.27 0.271 0.0289 0.0273
Mercury <0.00009 <0.00009 <0, (0009 <0.00009 <0.00009 <0.00009 <0.00009 <0.00009
Nickel 0.0081 I 0.0104 B <(.0075 <0.0074 <0.0074 <0.0074. <(),0075 <0.0075
Polassium 218 0 1.86 1 0.895 1.7 D 0.966 B 0.779 1.04 1.04 B
Sodium R R 14.3 14.2 14.3 14.3 14.5 14.6
Vanadium <0.0068 <0.0068 <0.0068 <0.0068 <0.0067 <0.0067, <0.0068 <0.0068
Zinc <0.0074 <0.0124 <0.0190 <0.0195 <0.025 <0.0243 <0.0307 <0.0272
Cyanide <0.0012 NA <0.0012 <0.0012 NA NA <0.0012 NA

mg/L Milligrams per liter.

B Compound concentration is between instrument detection limit and the contract requirc[l quantitation limit.
Not analyzed.
R Unusable value.
J Estimated value,

NA

Dup Duplicate.

GERAGHTY & MILLER, INC.
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Table 3-12.  Detected Compounds in Groundwater/Leachate - Pesticides and PCBs, September 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan.

Sample Location: LH-2 LH-3
Sample ID: T94020 794018
Sample Date: 09/16/93 09/15/93
Units: mg/L mg/L

Parameters

Aldrin R <0.00005 )

Dup Duplicate.
mg/L, Milligrams per liter.
PCBs Polychlorinated biphenyls.

J Estimated value.
R Unusable value.
Z Compound toelutes with aroclor peaks on one or both columns.

Results are for unfiltered samples,

Cl0091.001 DISKA\RITABLES\TABLE3-12. WKI\VW
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Table 3-12.  Delecied Compounds in Groundwuter/Leachate - Pesticides and PCBs, Seplember 1993,
12th Street Landfill Operable Unit, Plainwell, Michigan.

Sample Location: MW-5A MW-5B MW-6A MW-6B MW-7A MW-71B MW-8A MW-8B LH-1|
Sample ID: T94007 T94008 T94006 T94005 T94011 T94010 T94013 T94012 T94019
Sample Date: 09/10/93 09/10/93 09/09/93 09/09/93 09/13193 09/13/93 09/13/93 09/13193 09/16/93
Units: mg/L mg/l. mg/l. mg/L mg/L .mg/L mg/L mg/L. mg/L

Parameters

Aldrin <0.00005  <0.00005 <0.00005 <0.00005 <0.00005 <0.0000S <0.0000S <0.0000S 0.000027 JZ

Dup Duplicate.
mg/L Milligrams per liter. !
PCBs Polychlorinated biphenyls,

J Fstimated value.

R Unusable value.

YA Compound coclules with aroclor peaks on one or both columns.
Results are for unfiltered samples.

GERAGHTY & MILLER, INC.
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Table 4-2. Detected Compound Concentrations and Cleanup Criteria of Organic and Inorganic Compounds in Surface Soll,
12th Street Landfill Operable Unit, Plainwell, Michigan.

Frequency Range of Maximum Upgradient Type B Criteria Type C Criteria

Compound Detected Concentrations Concentrations {A} Direct Contact Direct Contact
(mg/kg) {mg/kg) Value (mg/kg) Value (mg/kg)

VOCs
Acetone 1116 0.029 - 0.29 ND 7800 15000
Carbon disulfide . 2116 0.007 - 0.017 ND 8600 16000
2-Butanone 2/16 0.012 - 0.065 ND 3600 6800
Toluens 116 0.003 ND 17000 33000
SVOCs '
4-Methylphenol 116 0.022 ND 1300 4500
2-Methyinaphthhiene 1/16 0.12 ND 410 1400
Phenanthrene 4/16 0.044 - 0.58 ND 930 ' 3200
Anthracene 3/16 0.020 - 0.065 ND 260000 900000
Carbazole 1/16 0.019 ND . NA NA
Di-n~butylphthalate 3/16 0.026 - 0.040 ND 31000 110000
Fluoranthene 7116 0.027 - 0.39 ND 31000 110000
Pyrene 7116 0.027 - 0.34 ND 19000 67000
Benzo(a)anthracene 4/16 0.059 - 0.21 ND . 0.18 (1) 2.1
Chrysene _ 6/16 0.020 - 0.25 ND 0.18 (1) 241
Benzo(b)lluoranthene 5/16 0.062 - 0.20 ND 0.18 (1) 21
Benzo(k)tluoranthene 5/16 0.076 - 0.22 ND 0.18 (1) : 2.1
Benzo(a)pyrene 5/16 0.075 - 0.20 ND 0.18 (1) 2.1
Indeno(1,2,3-cd)pyrene 2/16 0.027 - 0.066 ND 0.18 NA

Benzo(g,h.i)perylens ‘ 116 0.032 ND '+ 930 3200

Footnotes are on last page of table.

GERAGHTY & MILLER, INC.
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Table 4-1. Detected Compound Concentrations and Cleanup Criterla of Organic and Inorganic Compounds in Groundwater,
12th Sireet Landilll Operable Unli, Plainwell, Michigan.

(1) Number of samples for which criterion was exceodod.
NA Not avallable.

ND Nol delected above quantitation limit. '

10 Inadequate dala to develop criterion.

GSI Groundwater- surface-water interface.

VOCs Volallle organic compounds.

SVOCs Semivolallle organic compounds.

mg/L Milligrams per liter. Y.
{A} Inctudes rosulls from MW-1, MW-2A, MW-28, MW-3A, MW-30, MW-4A, MW-4B, MW-5A, MW-58, MW-6A, MW-6B, MW-7A, MW-78.

{B} hiiudes iusulls lrom MW-BA and MW BB,

{C) Background may be submillbd as cleanup crileria.

{D} GS! value may be proposed by the potentlally rasponsible paitios.

(E) GSl value Is dependent on waler hardness. Value prosonted was calculated by Michigan Dopartment of Natural Resources (MDNR) using a hardness ol
of 178 mg/L calclum carbonate.

(H} Protessional jJudgement used to determina that 50 parts per billion of aluminum in drinking wataer I8 protective ol human health,
{K} Chemical has elther nol been evaluated by MDNR, or an inadequale database precludes development ol a GSI value,
Potentlally rasponsible party may develop a proposed GS! value for MDNR review and approval.

C10091.001\TABLEA-1. WK IWLO
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Table 4-2. Detected Compound Concentrations and Cleanup Criteria of Organic and Inorganic Compounds in Surface Soill,
12th Street Landlill Operable Unit, Plainwell, Michigan.

Frequency Range of Maximum Upgradient Type B Criteria - Type C Criteria.

Compound Detected Concentrations Concentrations {A} Direct Contact Direct Contact

(magl/kg) (mg/kg) - Value (mg/kg) Value (mg/kg)
Pesticides ‘
Heptachior 1/15 0.0018 ND 0.28 3.3
Aldrin 116 0.016 ND 0.076 0.88
Endosulian | 116 0.0037 ND 60 210
4,4'-DDE 5/16 0.004 - 0.025 ND 3.8 44
Endrin ) . 2/16 0.003 - 0.006 ND : 44 150,
4,4'-DDD 1/16 0.0056 ND ' 54 62°
4,4'-DDT 3/13 0.0032 - 0.023 ND 3.8 44
alpha-Chlordane : 4113 0.0032 - 0.027 ND 1.0 . 12
gamma-Chlordane 1/15 0.0031 ND 1.0 12
PCBs 1114 0.023 - 4.7 ND 1.0 (2) 7.5

Footnotes are on last page of table.
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Table 4-2. Detected Compound Concentrations and Cleanup Criteria of Organic and Inorganic Compounds in Surface Soll,
12th Street Landlill Operable Unit, Plainwell, Michigan.

Page 3 ol «

Type A Cleanup Criterla  Type B Cleanup Criteria  Type C Cleanup Criterla

Frequency Range of Maximum Upgradient Acceptable Direct Contact Direct Contact
Compound Detected Concentrations  Concentrations (A) Concentrations Value Contact
(mg/kg) (mgrkg) (mg/kg) ____(mglkg) Value (ing/kQ)
inorganic Constituonts .
Aluminum '’ 16/18 2800 - 20500 1940 (8) 6900 (5) 10 D
Anlimony 2/18 126-17.4 ND (2) NA . 91 310
Arsenic .. 16/18 3.1-254 4.3(7) 5.8(12) 0.72 (16) 8.6 (9)
Barium 168/18 35.2-188 14.5 (14) 75(12) 18000 63000
Beryllium 6/18 0.18 - 0.86 0.14 (3) NA NA NA
Cadmium 1/16 1.5 ND (1) 1.2(1) 130 450
Calclum 16/16 2500 - 149000 133000 NA NA NA
Chromium 16/186 7.4 -48.8 7.1(7) 18 (7) 1200 4300
Cobalt 14116 23-10.5 3(1) 6.8 (2) NA NA
Copper 16/16 3.0-51.7 6.8 (6) 32 (3) 9800 ID
Iron !.. 116/18 7410 - 30100 12900 12000 (11) {0) iD
L.ead 16/18 6.8-116 49(12) 21 (12) 400 400 (S)
Magnesium 16/16 1360 - 86900 38800 NA NA NA
Manganese ' 16/18 111 - 2980 408 (3) 440 (9) 1200 (3) 4300
Mercury 11/16 0.08 - 1.1 ND (11) 0.13(7) 78 270
Nickel 15/16 4.5-28.4 6.9 (1) 20 (1) 20000 68000
Potassium 14/16 203 - 2050 234 (2) NA NA NA
Selenium 12/18 0.31-4.8 0.74 (3) 0.41(10) : 1300 4500
Sodium 1716 176 192 NA 1000000 {P) 1000000 (Q}
*"Vanadium 16/18 6.6 - 49.4 8.5 (6) NA 2200 7800
Zinc 16/16 20 - 134 14.4 (12) 47 (12) 86000 300000

Footnotes are on last page of table.
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Table 4-2. Detected Compound Concentrations and Cleanup Criteria of Organic and Inorganic Compounds in Surface Soil,
12th Street Landfill Operable Unit, Plainwell, Michigan.

VOCs Volatile organic compounds.

SVOCs Semivolatile organic compounds.

PCBs Polychlorinated biphenyls.

NA Not available.

ID Inadequate data to develop criterion.

ND Not detected above quantitation limit. ,

mg/kg Milligrams per kilogram.

(1) Number of samples for which criterion was exceeded.

{A} Includes results from MW-8B.

{P} Dirsct contact criterion is at saturation in soil. Criterion is actually greater than 100% in soil, hence it is reduced to 100%.
{S} Type B criteria used as the default because no risk assessment tools are currently available to evaluate lead toxicity in adults.
{Q) Direct contact criterion is at saturation in soil. Criterion was actually calculated as greater than 100% in soll, hence it was 1

was reduced to 100%.

C10091.001/TABLE4-2.WK1|LC\TB : -

GERAGHTY & MILLER, INC.
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Table 4-3. Detected Compound Concentrations and Cleanup Criteria of Organic and lnorganic Compounds In Subsurlace Soll,
12th 8ireet Landtill Operable Unit, Plainwell, Michigan.

Type B Cleanup Crilerla

Frequency Range ol Maximum Upgradient 20X Drinking 20X GSI

Compound Detected Concentrations Concentrations Water Value Value
(mo/kg) __(mo/kg) (mg/kg) (mg/kg)

VOCs .
Acetone 1116 0.003 - 0.90 ND , 14 10
Carbon disullide : e 0.005 - 0.038 ND 18 {0}
2-Bulanone 8/18 0.014 - 0.29 ND 6.4 82
Bonzene 2118 0 008 - 0.0468 ND 0.024 (1) 1.2
Toluene 218 0.006 - 0.014 ND 18 2.2
Ethytbenzene 3/18 0.008 - 0.04 ND 1.5 0.62
Xylene(Total) 5/16 0.010-0.26 ND 5.8 1.2
SVOCs
Naphihalgne 116 0.13 ND 5.0 0.58
Z—Molhyljaphthalono 416 0.031 - 2.1 ND 0.22(1) (D}
Nisthylphthalate 116 0.070 ND 100 {D)
Fluoranthene 216 0.038 - 0.12 ND 17 7.4
Pyteneg 116 0.27 ND 10 220
Peasticides
beta-8HC 118 0.026 ND NA NA
gamma-BHC 116 0.0089 ND ‘ NA NA
Aldrin N8 0.0013 - 0,11 ND {@) {G)
4,4'-DDE 3/168 0.0047 - 0.68 ND {Q) {Q)
Endrin 116 0.008 ND {c]] {G)
4,4'-000 2168 0.031 - 0.18 ND (@) (@} .
4,4'-007 218 0.18 - 0.46 NOD {G) {Q)
alpha-Chlordane 112 0.13 ND 0.00054 (1) 0.000011 (1)
PCBs _ 19132 0.027 - 51.6 ND {G) ) {G)

Foolnotes on last page of lable.

GERAGHTY & MILLER, INC.
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ATTACHMENT 4

12" Street OU 4
Remedial Action Cost Estimate

1. Delineation of Extent of PCB Contamination

a) Delineation of Extent of Woodland Contamination

Item Unit/Cost uanti Total
Field Technician(2) $60/hr 80 $4,800
Staff Engineer/Scientist  $75/hr 40 $3,000
Survey $1,500/day 2 $3,000
Core Tubes $30/each 36 $1,100
Misc Expenses Lump Sum 1 $5,000
Sample Analysis $150/each 108 $16,200
Subtotal: $33,100

b) Delineation of Extent of Floodplain/Wetland Contamination

Item Unit/Cost Quantity Total
Field Technician(2) $60/hr 100 $6,000
Staff Scientist $75/hr 50 $3,800
Survey $1,500/day 3 $4,500
Core Tubes $30/each 48 $1,400
Sample Analysis $150/each 144 $21,600
Misc. Expenses Lump Sum 1 $7,500
Subtotal: $44,800

c¢) Delineation of Extent of Adjacent Property Contamination

Item Unit/Cost uanti Total
Field Technician(2) $60/hr 40 $2,400
Staff Scientist $75/Mhr 20 $1,500
Survey $1,500/day 2 $3,000
Core Tubes $30/each 18 $500
Sample Analysis $150/each 54 $8,100
Misc. Expenses Lump Sum 1 $500
Subtotal: $16,000

d) Delineation of Extent of Former Powerhouse Discharge Channel Contamination

Item Unit/Cost Quantity Total
Field Technician(2) $60/hr 100 $6,000
Staff Scientist $75/hr 50 $3,750
Survey $1,500/day 3 $4,500
Core Tubes $30/each 40 $1,200
Sample Analysis "~ $150/each 120 $18,000
Misc. Expenses Lump Sum I $5,000
Subtotal: $38,500

Total for Delineation of Extent of PCB Contamination: $132,400
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2. Remediation and Restoration of Contaminated Areas

a) Woodlands

Last printed 08/29/00 3:43 PM

Page 2 of 7

Item Unit/Cost uanti Total
Clear and Grub $3,025/acre 25 $7,600
Excavation $5/cy 2000 $10,000
Restoration $2/sf 62,500 $125,000
Staff/Scientist $75/Mhr 100 $7,500
Misc. Expenses Lump Sum 1 $5,000
VSR Samples .$150/each 20 $3,000
VSR Labor $75/hr 40 $3,000
VSR Expense Lump Sum 1 $2.000
Subtotal: $163,100
b) Floodplain Wetlands
Item Unit/Cost Quantity Total
Clear and Grub $3,025/acre 2.3 $7,000
Excavation $5/cy 6,600 $33,000
Restoration $2/sf 102,000 $204,000
Staff Scientist $75/hr 325 $24,400
Misc. Expenses Lump Sum 1 $5,000
VSR Samples $150/each 68 $10,200
VSR Labor $75/Mr 140 $10,500
VSR Expense Lump Sum 1 $5,000
Subtotal: $299,100
c) Adjacent Property
Item Unit/Cost Quanti Total
Clear and Grub $£3,025/acre 0.7 $2,100
Excavation $5/cy 1,000 $5,000
Restoration $2/sf 30,000 $60,000
Staff Scientist $75/r 70 $5,300
Misc. Expenses Lump Sum 1 $15,000
VSR Samples $150/each 20 $3,000
- VSR Labor $75/hr 40 $3,000
VSR Expense Lump Sum 1 $2.000
Subtotal: $95,400
d) Former Powerhouse Discharge
Item Unit/Cost Quantity Total
Sheet Piling (recovered) $20/sf 21,000 $420,000
Access Road $12/sf 1500 $18,000
Dewatering $720/day 60 $43,200
Carbon $i/b 6,000 $6,000
Carbon Column $13,000/each 2 $26,000
Equalization Tank $30,000/each 1 . $30,000



ATTACHMENT 4

(100,000 gal)

Prefilter/Pump Assembly $5,000/each I $5,000
Excavation $30/cy 2,700 $81,000
Restoration $2/sf . 82,500 $165,000
Staff Scientist $75Mr 600 $45,000
Misc. Expenses Lump Sum 1 $20,000
VSR Samples $150/each 44 $6,600
VSR Labor $75Mr 88 $6,600
VSR Expense Lump Sum 1 $4,000

Subtotal: $876,400

Subtotal of Remediation and Restoration of Contaminated Areas: $1,434,000
Contingency at 30%: $430,200
Total of Remediation and Restoration of Contaminated Areas: $1,864,200
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3. Design

ATTACHMENT 4

a) Former Powerhouse Discharge Channel

Item

Lead Engineer
Staff Engineer
Drafter

Misc. Expenses

Unit/Cost
$140/hr
$75/hr
$60/mr
Lump Sum

b) Gas Venting/Cap System

ltem

Lead Engineer
Staff Engineer
Drafter

Misc. Expenses

Unit/Cost
$140/hr
$75/hr
$60/hr
Lump Sum

¢) Leachate Collection System

Item

Lead Engineer

Staff Engineer

Drafter

Misc. Expenses

Unit/Cost
$140/hr
$75/hr
$60/hr
Lump Sum

uanti
200
500
500
1

Subtotal:

uanti
40
150
100
1

Subtotal:

uanti
80
150
100
1

Subtotal:

e) Meetings; Workplans; Additional Civil/Site Design

Item

Lead Engineer

Staff Scientist/Engineer
Drafter

Misc. Expenses

Total for Design: $283,400
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Unit/Cost
$140/hr
$75/Mhr
$60/hr
Lump Sum
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uanti
200
800
400
1

Subtotal:

Total
$28,000
$37,500
$30,000
$5,000

$100,500

Total
$5,600
$11,300
$6,000
$500

$23,400

Total
$11,200
$11,300
$6,000
$1,000

$29,500

Total
$28,000
$60,000
$24,000
$18,000

$130,000
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4. Construction

a) Alternative 2: Landfill Closure (Reconsolidation of Outlying Residuals/Act
451 Cap/Deed Restrictions) [Ref: Table 4-1, G&M FFS, July 1997]

Item Unit/Cost uanti Cost
Mobilization/ $75,000/1s 1 $75,000
Demobilization

Clearing and Grubbing  $8,000/acre _ 6.5 $52,000
Prepare Staging Area $20,000/1s 1 $20,000
Installation of Turbidity $31/1f 300 $9,300
Curtain

Prepare Access Road $12/sy 900 $10,800
Reconsolidating of $47/ton 18,450* $867,200
Outlying Residual

Recontouring of existing $3/CY 34,000 $102,000
Grade

Subbase Sand layer for  $10/cy 2,500 $25,000
Flexible Membrane :

Low Permeability Layer $5.40/sy 30,000 $162,000
(FML)

Frost Protection Layer ~ $10/cy 20,000 $200,000
Top Soil Layer $13/cy 5,000 $65,000
Hydroseeding $.40/sy 30,000 $12,000
Stormwater Runoff $20,000/1s 1 $20,000
Controls

Dike/Sideslope $260/1f 500 $130,000
Stabilization

Fencing si6/1f 1,800 $28,800
Restoration of Affected  $2/sf 60,000 $120,000
Areas

Note: * Estimated from volume excavated from Woodland, Floodplain/Wetland,
Adjacent Property, and Former Powerhouse Discharge Channel times 1.5 tons per cubic
yard factor

Subtotal:- $1,899,100
b) Leachate Collection/Treatment System
Item Cost/Unit uanti Cost
Leachate Sump $4,000/each 1 $4,000
Leachate Treatment $20,000/1s 1 $20,000
System controls
Leachate Trench $50M1f 1500 $75,000
Subtotal: $99,000
c) Gas Venting System
Item Cost/Unit Quanti Cost
Vent with cap $200/ea 20 $4,000
Gravel bed $16/cy 20 $300
Labor $60/hr 160 $9,600
Subtotal: $13,900
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d) Services During Construction

Item
Labor
Misc. Expenses

Subtotal Construction Cost:
Contingency at 20%:
Total Construction Cost:

Last printed 08/29/00 3:43 PM

Cost/Unit
Lump Sum
~ Lump Sum

$2,288,000
$457,600
'$2,745,600
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Subtotal:

Cost
$226,000
$50,000

$276,000
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5. Operation & Maintenance - Present worth - 30 years, 7% discount rate

a) Operatign and Mainténance Costs [Ref: Table 4-1, G&M FFS, July 1997]

Item Cost/Unit uanti Annual Cost
Cap Inspections $500/quarterly 4 $2,000
Cap Repairs $2,000/yearly 1 $2,000
Environmental $10,000/yearly 1 $10,000
Monitoring/Reporting
Subtotal Annual Cost:  $14,000
Subtotal PW for 30 years: $173,700
b) Leachate Treatment System
Item Cost/Unit uanti Annual Cost
Carbon $1/1b 3000 $3,000
Operator $75/r 180 $13,500
-Lab - PCB Aroclor $150/each 24 $3,600
Misc. Expenses $1000/month 12 $12,000
Subtotal Annual Cost: $32,100
Subtotal PW for 30 years: $398,300

¢) Supplemental O&M (semi-annual PCBs all 15 wells for 30 years, accounts for

6 wells in G&M estimate)
Item Cost/Unit uanti Annual Cost
Labor $75/hr 64 $4,800
Lab - PCB Aroclor $150/each 24 $3,600
Misc. Expenses $500/each 2 $1,000
Subtotal Annual Cost:  $9,400
Subtotal PW for 30 years: $116,600
d) Supplemental O&M (quarterly sampling for first two years)
Item Cost/Unit Quantity Annual Cost
Labor $75/hr 128 $£9,600
Lab - PCB Aroclor $150/each 54 $8,100
Lab - VOCs $100/each 54 $5,400
Lab - semi-VOCs $150/each 54 $8,100
Misc. Expenses $500/month 4 $2,000
Subtotal Annual Cost: $33,200
Subtotal PW for 2 years: $60,000
Total of O&M Annual Costs (first 2 years): $88,700
Total of O&M Annual Costs (next 28 years): _ $55,500
Total Present Worth of O&M Annual Costs (30 years): $748,600
Total Present Worth Estimate of Costs for
12" Street OU4 Remedial Action: $5,774,200
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STATE OF MICHIGAN

E
JOHN ENéLER, Governor
.~ 'EPARTMENT OF ENVIRONMENTAL QUALITY

“Better Service for a Better Environment”
HOLLISTER BUILDING, PO BOX 30473, LANSING M| 48909-7973

INTERNET. www.deq.state.mi.us
RUSSELL J. HARDING, Director

September 28, 2001 R E @ E “ W E @

0CT 12 807 !
Mr. William E. Muno, Director
Superfund Division SUPERFUND DIVISION
United States Environmental Protection Agency . OFFICE OF THE DIRECTOR
Region 5 .
77 West Jackson Boulevard (S-6J)
Chicago, lllinois 60604-3590

Dear Mr. Muno:

The Michigan Department of Environmental Quality (MDEQ), on behalf of the state of Michigan,
is submitting for your review, concurrence, and signature, the enclosed Record of Decision
(ROD) for the 12" Street Landfill-Operable Unit 4 (12" St.-OU4) of the Allied Paper, Inc./Portage
Creek/Kalamazoo River Superfund site located in Kalamazoo and Allegan Counties, Michigan.

'he MDEQ has worked very closely with the United States Environmental Protection Agency
{U.S. EPA) during the development of this ROD. In addition to meeting federal requirements,
‘this remedy meets state cleanup requirements, including limited industrial cleanup criteria,

: pursuant to Part 201, Environmental Remediation, of the Natural Resources and Environmental

(

EQP 0100e
(Rev. 1/98)

' Protection Act, 1994 PA 451, as amended (NREPA), and Part 115, Solid Waste Management,

of the
Section,

EPA. Please return one signed copy of the ROD to Mr. Robert Franks, Superfund
vironmental Response Division.

\\The MDEC{) looks forward to the successful completion of the final remedy for the 12" St.-OU4
f the Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund site. If you have any

guestlons please contact Mr. Keith Krawczyk, Project Manager, Superfund Section,
nviron;.hental Response Division, at 517-335-4103, or you may contact me.

/

Sincerely,

(I

Russell J. Harding
Director

517-373-7917 }

Enc¢losures
cc:! Ms. Wendy

Mr Rafer AR
fiari von Gunten DEQ
Kelth Krawczyk MDPEQ



